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ABSTRACT / [ ^ 

Federal funds continue to underwrite about 50 of t|ie 
national research and development (RSD) enterprise, and the naCture of 
this support continues to be of special interest to policymakers. 
This report provides data on trends within functional areas and 
noteworthy shifts among areas. It is based on an annual National 
Science Foundation survey. Federal RSD priorities,/ identified in 
order of financial expenditures^ are: (1) national/def ense; (2) space; 

(3) health; (4) energy; (5) environment; (6) scient:e and technology 
base; (7) transportation'' am d communication; (8) ^atural resources; 

(9) agriculture; (10.) social services; (11^ education; (12) housing; 

(13) economics; (14) international cooperation f". and (15) criaje 
prevention. The 1979 federal budget presented /in January 1978 
reflected greater austerity in regard to RSD programs than did the 
three previous ones in which overall R&D growth^ exceeded inflation 
each year. R&D programs emphasized were thoi^e that met direci; federal 
needs, general social and economic needs, or the need to accelerate 
private R&D efforts because of overriding national interest. (BB) 
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FOREWORD 



Federal funds continue to underwrite one-half the national R&D enterprise, and 
, the nature of this support continues to be of special interest to policymakers. Aside 
from the need to know which agencies are involved and the allocation of Ri^D dol- 
lars to the various performing sectors, to fields of science, and geographicareai, deci- 
sionrriakers have felt a growing need for data on R&D distribution by functiopal 
areas: defense, health, energy, education, and other broadioncentrations of kort. 
Changes in funding between one area and another reflect shifts in national concerns 
and the extent to which science and technology are brought to bear on those Con- 
cerns, ' • . 

•PL ' ' ' " , I ' ■ 

This report is the eighth in a series, the purpose of which has been to provide data 
ori trends within functional areas and noteworthy shifts among areas. It is basfnl'on 
the annual National Science Foundation survey of Federal ^ehcy R&D programs. 
Each year the degree of program detail has been increased so that in the current 
aijalysis it is possible to identify 439 programs and program areas/These have been 
distributed by 15 functions over an 11 -year timespan. Aggregations of R&D support^ 
on this functional basis reveal trends and changes ihat cannot be brought to light in 
any other way. 

Although the general- tendency in the past decade has been toward increased 
R&D funding, not all areas have grown at the same rate, and some have even 
declined in an absolute sense, with the result that shares of individual functions 



1 ■ - \. ■■ ■ ' , . ■ 

> ■ ,. 

' Jithin the Federal R&D total keep changing. Thes,e^changeljn.rel^^^^^ shares are an 
indication of shifts in program m although relative;funding magnitude^jloes not 
I necessarily indicate relative importance. R&D.pjojlBipjs in certain mission areas, and 
^ at certain stages of growth, are inevitably more ;eiiper|iv.e than those in. other areas" 
and stages; for example, a full-scale developrat^i^ defense is more costly 
than a program of basic research in 6cono[|cs^>^*^^^ ' / \ . ' 

v->Fhe data shown in the text and tables are/of'^«||^ pnithe President's 
1979 budget. A notation of congressional^^spdns^ 
however, is included wherever legislative ado/isire suMtmtly^dea^^^ research 

and development programs lo indicate fij)aLfuhd|ig. lej^ls. / / ' , ^ 

■■■■■■ ^J' ' \i • ^ ■ . ■ 

. ' , ' •)>■■:/;■ Harve%ercl:i/. , .' 
/ V^v . Assistant 

Scientific/tlechhologica^^^^^ 
. ' International Affairs . • - ' 

/ * 

December 1978 ' 



Assessments 



•. ■fhe'l979 Federal budget presented in )anuciiYi978 reflected greater' 
austerity in regard, to R&D programs than the three previous ones in which, , 
overall R&D growth 'exceeded inflation each yeari. R&D programs 

. emphasized were those that met direct Federal needs, general social and 
economic needs, or the need to accelerate private R&D efforts because 
of overriding national interest.2 

• A considerable rise was proposed for defense and space R&D prograrfis, 
about. &p?pcent foreach afea, with only a 3-percent rise in fundingfor 

. all other R&D programs takeq as a whole. This would reverse^a 1 3-year 
trend in which Federal R&D support has, shiited steadily toward 
"civilian" programs. The 1979 change resulted not only from , 
defense/space increases at rates at least equal to anticipated inflation, 
but also from expected real-dollar declines in the leading civilian R&D 
areas of health, energy, and environment. ■- 

• By November, however, congressional actions had .resulted in increases 
in health, energy, and^oodthat would probably meet inflation in 1979 

• and exceed it in the case of health. The increase for defense, however, 
was less than that requested in the budget, and a small reduction fronfi , 
the proposed level occurred for space programs, Since that time; it should 
be noted, supplemental requests have been added for both defense and 
space that would, if approved by Congress, result in a large relative increase 
for each of these areas in 1979. ■ 

• Since 1975 a continuous real increase in national defense R&D funding 
has taken place compared with a constant-dollar decline in the 1969-74 
years. The earlier period followed a rapid buildup in defense funding 
after 1965 that was largely related to the Vietnam conflict, In ,the early se- 
venties concern with inflation led to fiscal restraint for defense budgets. 



'In the absence of a reliable R&D cost index, ihe CNP implicit phce deflator was used for the years 
1%9-^8, and inflation far 1979 was estimaled. 

^See Office of Management and Budget, 5pecia( /Jna/yses, The Juc/get of ihe UnM StUes Govern: 
nent, fisal year J979, "Special Analysis P: Research and Development" (Washington, D.C 20402: Supt. 
of Docuinenis, U.S. Covernment Printing Office, 1978), p. 305. 
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Not until 1975 didthe' overall defense budget regain'the level of 1968 
and set the stage for higher levels thereafter. .The R&D portion ofdefense 
tends to follow overall defense funding; it has remained almost consist- 
ently at 10 percent of the Department of Defense (DOD) total. Major 
, growth in funding inf 1979 is planned for tactical systems development,'-.' 
incorporating efforts to improve the early combat capability of the forces 
in Western Europe. R&Dgrowth may continue as part of overall defense 
growth for another year or two, with some tendency for large weapons 
.systems to be replaced with lighter, faster weapons within a larger * 
budget,"^ ^ ' ^ 

Spice R&D funding since 1975, although growing'stia^y^urrent. 
dollars, has shown only a slight increase in real terms. While the 1979 
current-dollar increase is r^elatively large, no major program initiative is 
(fovered. Chief current emphases are on space transportation system 
programs in support of the sfiace shuttle, which will be operational in 
1 980, and on space.science programs. 

1.1 ' ' . _ . 

In the' health area, third in size of funding after defense and space, the 
budget increase vyas less than anticipated inflation, but the final increase 
. will be at least as high as 12 percent.bver 1978 as a result of congressional 
action.Thisfunction included asubstanlialincreaseforbasicresearch 
as part of an Administration policy, stated in the 1979 budget message, 
to fund basic research at levels th'at exceeded inflation. Most 
biomedical research programs, including basic research, received k 
significant increases from Congress in 1979, although the trend in later ' 
years is uncertain at present. 

In energy development and conversion the budget reflected decisions 
to cancel the breeder reactor demonstration project and reduce funding 
for the fast flux test facility and breeder technology, The budget also cut 
back on solar heating and coal gasification, while increasing geothermal 
and other solar programs and conservation. Congressional actions to 
date, however, have restored funds for the breeder programs, as well as 
solar heating, and given a greater increase than was requested for 
geothermal development. 
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• While Federal R&D obligations rose 6 percent to an estimated $28,0 
billion in the 1979 budget, an all-time high in current dollars, a drop from 

. the 1978 total in constant dollars would be indicated in view of anticipated ' 
inflation, Later congressional actions have raised the overall level to approx- 
/ imately 9 percent above 1978, and further actions- on supplemental re- 
/ quests may produce an additional increase of 2 or 3 percentage points. 

• Defense and space programs accounted for more than four-fifths of the 
. current dollar rise in R&D support in 1979. Funding for these functions 

was expected to increase by about 8 percent in each case in 1979 while . 
. no other major function^ reflected as high a relative increase and'all the 
"civilian" functions taken together were expected to grow by only 3 per- 
cent. Thus, the defense/space share of the Federal tbtalwas ari' estimated . 
62 percent in 1979, slightly more than the 1978 share bot^till considera- 
bly lower than the 77-perceRt share in 1 %9. 

• Health R&D programs grew at an average annual rate of 1 1 .1 percent in 
the 1969-78 limespan, but only a 4-percent gain was proposed for 1979. 
Health is one of the few functions with a higher growth rate" in the 
1969-74 period than in later years; this rapid growth was chiefly spurred 
by increases in cancer and heart and lung research. The health share 
within the Federal R&Dfunding total grew from 7 percent in 1969 to an . 
eslimatedH percent in 1979. 

• Energy development and conversion R&D obligations increased by 23.3 ' 
percent on an annual average fromn969 to 1978 and 44.1 percent be- 
tween 1974 and 1978. In the 1979 budget a 1-percent decrease was 



JMajor lunctions are defined as those with current annual funding levels of $500 million or more, 



shown because of decisions to cut back on the breeder reactor and . 
solar heating programs, Congress added considerably the funds re- 
quested by the Administration through restoration. oflhese programs 
and increases in others, although these increases were provided in a 
continuing resolution, which awaited final action. Even with sustain- 
ment of the increases, the rate of growth for energy will be decidely 
lower than , in recent years. The share of energy in overall Federal R&D 
obligations rose from 3 percent in 1969 to an estimated 10 percent in 
1979. . 



• Environmental R&D programs reflected a funding increase of less than 2 
percent in the 1979 budget - a decline in real support- after having 

• registered an average-annual growth rate between 1969 and 1978of 15.8 
percent in current dollars.' This significant rise, in both current and con- 
stant dollars, was second only to that of energy among the major |b 8 
tions. The environment share rose from 2 percent in 1969 to. an ^ 
mated 4 percent in 1979, 

• Science and technology base, with proposed growth of 7 percent in^ 
1979, is theonly major civilian function to show a rise in line with antici- 
pated inflation. This gain compares with an average annual rate of 9.5 
percent between 1969 and 1978, a moderate real increase, Most 
programs within this function support basic research as their primary 
objective." More than two-thirds 6i Federal basic research programs, 
however; are subsumed under functions that contain programs whose 
primary objectives are to support mission areas, such as health, energy, 
and space. The increase in the science and technology base share has 
been from almost 3 percent in 1969 to almost 4 percent in 1979. 



INTRODUCTION 

Pplicy analysis idep^nds on a factual base, part of which may consist of 
quantitative information. Among the kinds of quantitative data needed in 
the formulation of science policy are the magnitude of Federal R&D invest- 
ment and the relationship of that investment to broader indicators a5^ well as 
significant internal measures of the distribution of Federal R&D support. 

For almost three decades an annual survey of Federal agency support of 
R&D programs has been conducted by the National Science Foundation 
(NSF) to meet the need for such a data base. The survey has been expanded 
over the years to include the distribution of these programs by character of 
work (basic research, applied research and development), performer/ and 
field of science. In the early seventies a break by individual programs within 
agencies was added, making possible for the first time a grouping of 
programs by functional areas that cut across agency linesi. This report is the 
eighth in a series that has been designed to provide a^basis for the analysis of 
Federal R&D activities by function, or objective, as distinct from an agency 
analysis. 



'The Federal Funds for Research and Deve/opmenf series dates from fiscal year 1952 and covers all 
Federal agencies that support R&D activities. Detail at the individual prograrn level, however, is obtain- 
able back to 1969 only. . 
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■'Ip the system shown iti this report R&D programs have been grouped by 
i jiuni^tions and 32 subfunctions according to the primary purpose of each . 
.program with, no' overlapping between programs or functional areas, The". 
. primary<purpose.of each R&D program was determined by NSF staff rather 
than the agency^ respondents. In .'most cases the primary purpose of a 
program' was evident from descriptions provided by the sponsoring agency, 
hut in somfe cases two* Almost eqpally important purposes pc fu^ictions, 
iTiight be discernible. With all fefierai^ R&p programs available " for , 
simultaneous study and comparison^ however/a'total perspective was given 
from which fine points of difference could be determiiied.in this systerti 
functi6nal data are additive to'lOO percent. Thus/thfe .total of all R&D 
•programs for a given year in this report will match the tofal of all R&D 
programs for that year in the federal funds report, 



yvhereas jtie priginal report in this series grouped agency R&D programs 
by the overall functional are&s. used.in the Federal gadget, an alternative 
system, was later devised that reflected R&D objectives oiily. The oripal 
system had tended to obscure or distort the purposes, of, many R&D; 
■programs. The new system has be^ri used on^a con^i^eht basis since 1973; 
and the only changes that have been made have be^n'f he addition of one 
function by elevating a -subfunctiorilo full'-function status plus a few 
changes in subfunction categories as [)rogram''emphases have changed, ' 

The data for 1977-79 were collected by NSF from the agencies in the 
fedml funds survey in MarcFi and. April 1978, They are based on tlicagen- 
cy budgets as incorporated in the President's budget to Congress. The1979 
data show amounts requested in the President'^ budget for fiscal^yegr 1979 
and, therefore, do not reflect subsequent congfesstonaj appropriations or 
changes made by Executive' apportionment. Fiscal year 1978 data reflect 
obligations estimated in the second quarter of fiscal year 1978; agencies 
jbas'kl these estimates on funds appropriated, plus obligations carried over 
from prior years,-and ori agency program plans at the lime. Program amounts 
shown in the defiled statistical table (appendix Cj may differ somewhat- 



from totals'shown in agency budgets becauseof the addition of administra- ■ 
live costs to program costs bv NSF staff/Significant known changes in the 

■ 1979 data resulting from congressional actions taken at the time this report 
was prepared are discussed in the t^ / . ■ ' 

WhereasdatafQr1978and1979are.estif!!a^ • 
• since the/. represent final actions. ..In later repqjts actu^I'dataifor 1978_and 

1979 will. become available, ' . . • 

;' ' , . ; ■ ■ / : f . ' ■ ; 

'.Each year organizational chaiigs take place within the Executive branch 
through the formation of new agencies,'' termination of others, arid' in- 
, teragency program transfers. The latest agency structure was shown in tHfe . 
'appendix table and in the text tabK*and prior-year data were spread tOv^ 
*tonform to this structure as, though' Federal agehfies had been organized, ' 
Ihat^ay since 19^9, When program emphases change, prior-year programs 
ares'ometimeSi,splitand"recombined to conform to the new program direc-' 
tions. ■ ' . ' " . , " 

■ fiunctiop categories'were 'chosen on the basis of size of efforttaent - ;. 

pi|)lic interest in "a gjv€n area, and the«need (or a> complete , framework' '/ 
, (jiering all Federal programs,. Other categories could be used by other' 

lalysis, depending i|.eB'*e"r particular interests. The programs are shown . 

Ill sufficient detail' in ti talileiin appendix Cthlit they can be grouped under, ' 
^different function hecRlings for other analytical purposes, ' ' ' ■ 

/^ide from'groubings under'new frjnctibn headings, larger groupings of ; 
programs under thbresent headings can also be made as long as the "100 
percent additive." rL'uirement is ignored. With secondary. purposes perm|- 
ted as a basis for indysion, energy and energy-related prbgranis,.for.exam- 
.ple, can be shown urider energy, and health and healfh-felated programs 
can be shown; under health. Such a system^ nullifies any analysis of relative 

■ priorittes,.but it can be usefulTnassessing the extent of R&D activity 6^^ 

%ponagiven,area. 
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FEDERAi agen(!y;procram A'BBREVIATIONS' 



AAEO - -AstronomicatyAtrnflpheric^^^^^ and Ocean Sciences 

Intal Heal^i Administration 




* 



p. 



ADAMHA- Alcohol, Drug/ 

ARS • ' 
■ 'ASRA . 
M 

m : 

CDC ' 

' cc 

CSA 
ORS 

; DEA ' 

DOD ^ 

DOE 

DOT.. 
' EPA " 

ESCS . 



Applications 
qcial Sciences^' 



vices '«dmini|tration 
; Research Service 
— ■ |>ug'friforceri)ent Adriiinistrati^ 



'■Department of • , 

i^^lPlidftation, Department of • 
_,3i||ir6nmental Protection Agency : 
ft:6nomic5,'Statistics, and Cooperatives Service , 

' '^^V' : "^^^^ Administration ' ' ' 
FBI^' : ;'V7b (federal Bureau of 1^^^^^ 
FDA'* \^ .Fobcl and Drug Adfiiinistratitfn , , . 
l.fWil^h '-. 'fefleral Highway Administration 

■ FRA . — Federal Railroad Administration 
. • -r^ Forest Service 

vFVVS ■ - Fisfi and Wildlife Service ^. ' 
■CARP, — Cloba^tmospheric Research Program, 

■ CS *' -' Gedlbgical Survey ■ • 



• tlif FA , - , Health Care Financjng Administration 
WDS- - Htoiji bevelofwient Services 



* 



> HSA ■ 
HUD 

' IPOE 
lEAA 
MPE 
NASA 
,NBS 

mish 

NfE 

nih' ■ 

NOAA 
NRC 
. NSF 
0£ 
OEG 
OMBE 
OS 

OWRT. 

RANN 

SSA ■ 

STIA 

TVA .■ 

UMTA 

USDA 

va' 



, - Health, Education, and Welfare, Department of ' 

Health Resources Administration 

HealttiServidesAdministratioa \, 
■ - Housing and Urban Development^ Department of 

- lnternational".Decade'of*Ocean Exploration : 

- Law Enforcement Assistance Administration, 

r-' Mathematical ail Physical Sciences and Engineering,. 
National Aeronautics and Space Administration 

- National Bureau of Standards ' ■ 
National Highway Traffic Safety Administration 

' - Nationallnstitute bf Eduation ■ 
-• Nationallnstitutes of Health ' J 

- National Oceanic and Atmospheric 'Administration 

- Nuclear Regulatoiy Commission " • 

- National 'Science Foundation • ■ 

- Office of Education 

- ^ Office of Economic Opportunity . ^ 

- Office of Minority, Business Enterprise W ; 

- Office of the Secretary (DOT) (HEW);(lnterior) (Labor) 

- Office of Welter Research and Technology 

- Research Applied to National Needs 
7^. Social Security Administration 

- Sdentific, Techriological, and International Affairs 

- Jennesse Valley Authority ' 

- Urban Mass Transportation Administration 

- Agriculture, Department of 

- Veterans Administration 
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SHARE OF FUNCTIONS IN FEDERAL R&D TOTAL 
WITH SUBFUNCTIONS: FY 1979 lest.) 



: > National 




Space 12.1% 



Health, 10.8% 



Energy Oeyeiopment and Conversion 10.1% 



Environment 3.9% 



Science and Technology Base 3.8% 
Transpbrtatlon and Communications 3.0% 



' Defense military \ 
Defense-related atomic energy\ • 
Other defense-related activities \ 

Space transportation systems \ 
Space sciences , \ 
Space technology , , '\ 

, Supporting space activities \ ' 

\ ' • 

' Biomedical research , \ 
Mental health \ 
Delivery of health care \^ 

, Drug abuse prevention and rehabilitation. 



Nuclear, . ' 
Fossil . 

Solar and geothermal 



Environmental health and safety ^ V 
Pollution control and environmental protection 
Understanding, describing, and . . \ 
\ predicting the environment^ ■ 

Air 

Ground 

Water , ' * 



Conservation \ 
Other ^ 



Multimodal 
Communications 



Natural Resources 2;3% 



Mineral 
Water 
, Land 



Recfeation 
" Multiresource 



Products i.9')()^ 

':'yiMm^ ■ Education- j-:;;0.^: 

Area and Community Developmint. H^^ Public Services 0.5%- 
':. E^^^^ 0.4%: 



I Production 
Marketing and distribution 
Other 
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TRENDS AND RELATIONSHIPS 



; rose nearly $11 billion from fiscal year 19691 to 
an estimated $26,4 billion in fiscal year 1 97^ There were two clearly dis- 
, linguishable trends during this period. Between 1969 and 1974, Federal 
■ ' R&D funds grew at an average annual rate of 2,2 percent - a decline in 

' ^constant dollars,Uhegrowth rate from 1974 to 1978;however;was 11,0 
■' percent ^ a moderate increase in real terms. In the 1 979 budget, the 
proposed R&D totdl of $28,0 billion, 5.9 percent over 1978, represepted 
a departure from the recent growth trenl? in 'that it would not meet an 
inflation rale of more than 6' percent. 

• In the earlier period, 1969-74, defense R&D obligations, which ac- 
counted for more thanjone-halfof the federal R&D total, grew only, 
slightly, and space funding actually declined, The civilian-oriented func- 
tions, especial ly health; environment," energy development and conver- 
sion, and transportation and communications, were responsible for most of 
the increase that look place. 

• In the four years that followed, renewed emphasis on defense-related 
research and development and the Government's response to the 
energy crisis set off by the oil embargo in the fall of 1 973 produced an 
upward surge in Federal R&D. funding, Space funding also began to 
climb again as the space shuttle entered the development stage. In 1 978 
all 1 5 functions showed gains; this was the only year of across-the-board 

>i growth in the 1969-79 period. Funding increases in 1978 for most func- 
. tions exceeded 10 percent. Among major functions,^ energy, natural 
; resources, transportation and communications, and food led the way, 



ipala on Federal R&D funding by (unction are available for prior lears back to 1%9 only. Accurate detail 
tor earlier years is not obtainable. 

J|n the absence of a reliable R&D cost index the GNP implicit pric^ deflator was used for the years 
1%9-78,and an estimate for inflation used Ibr 1979. ■ 

•JMajor functions are defined a's those with current annual funding levels of $500 million or more, 
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Constant (19721 dollars" 
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Current dollars 
Constant dollars" 



1969-74 


1974-77 


1977-78 


1978^9 


2.2 
-3.1 


.11,2 
2.8 


10.4 
3,3 


5.9 
-2,0 , 



0 

1969 70 '71 ; 72 



73 . 74 : 75 
, Fiscal Year 



76 , 77:; TSVivTa 



is 
:.:^.;-fffs| 

■S,.>'J-.A.»-!V'*i 



lii 

■•<.'.-.•;''■,;"•.! 4; 

m 



I oniGNP ifr^llcit price d(rilitor'with an 69tlniata:for F^^ 
■ SOURCE! NatioittI Science foundation. ; , 



In the President's 1979 budget a different pattern emerged, R&D 
programs were.ranked by agencies and exarpined in detail by agency 
and Administration decisionmakers. Aggregates were adjusted to con- 
fomi to established policies," In the final budget only three of ths nine 
major R&D functions - national defense, space, and science and tech- 
nology base - kept pace with anticipated inflation, The energy. func- 
tion, which had been growing faster thah any other major function, 
reflected a slight current-dollar decline, aher leading functions - en. 
vironmenl, transportation and communications, and food — remained 
at about the 1978 level, The relative increases planned for health and 
natural resources were less than 6 percent in each case. 

Subsequent congressional actions indicate obligational increases for 
health, energy, and, food with many increases for specific programs ex- 
ceeding levels proposed in the President's budget. The increase in 
defense, however, will be somewhat less than requested in the budget. 

Between 1969 and 1978 Feder^ R&D support was marked by an in- 
creasing emphasis on "civilian" programs, as compared with those for 
defense and space. The defense/space share of the Federal R&D total 
decreased every year, falling from 77 percent in 1969 to 60 percent in 
1978, In the 1979 budget, howevejythe defense/space share increased 
somewhat. The long-term trend w3s reversed as a result of the 8-percent 
increase proposed in each case for defense and space R&D programs 
and the 3-percent increase proposed for civilian R&D programs taken as 
a whole, 



♦American Association for the Advancement of Science, WD in l/ie federal Budget, R&D, Indmtry, & 
: the Economy, Colloquim Piqceedinp june 20-21, 197fl. Washington, D.C., 1978, "federal R&D, Pre- 
pared Presentation," W. Bowman Cutter, pp. 23-24. 



Federal R&D obligations by function:i 
Average annual percent change in selected periods 



Function 



Total .' 

National defense • 

Space.,.,: 

Health 

Energy development and conversion. . . . . , . 

Environment 

Science and technology base,...: 

Transportation and communications , 

Natural resources 

Food, fiber, and other agriculluraj products . 

Income security and social services 

Education 

Area and community development, 

■ housing, and public services 

Economic growth and productivity 

Intemational cooperation and 

development 

Crime prevention and control ; 



ilisled in doxendirj oidet ol lOT oWigaliors, 
'[aimalH based on Ihe Piesdenl's 1W9 budget. 



1%9-74 



2.2 



1.5 
•7.8 

13.2 
8.8 

18.3 
8.0 

8.9 
10.8 
. 5,3 
6.8 
2.3 

14.3 
3.6- 

■0.2 
50.0 



1974-77 



11,2 



. 9.t 

7,4 

7.5 
51.2 
13.1 
12,0 

0.1^ 
14.6; 
16,3 

5,8 
-11.5 

3.4 
8.9 

397 
■4.6 



'1977-782 



1D.4 



7.8 
2.4 

11.8' 
24.4 
11.7 
9.7 
17.7 
21.7 
15.8 
• 14.7 
13.8 

30.0 
4.7 

> 2.7 
132.0 



5.9 

8.2 

7.7 

42 

-1.3- 

li 

7,4 

1.0 

5.8 

2.1 



47 

12,2.. 

30.3 
■34.2 



Trends in distribution of Federal RCrD obligations 
"by function: FY 1969-79 

Percent of R&D total *. 
60 



SO 



40 



30 



20 



10 



National defense 




-Space 



Health 

Eriergy development and conversion- 
_1_ I I I 



1969 70 



71 



72 



73 74 75 
Fiscal Year 



76 



78 



79 

President's 1979 budget 
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Environment 


1.8 


2.1 


2.8 


3.0 


3.7 


3.8 


4.2 


4.1 


4.0 


4.0 


^9 


Science and technology base 


2.8 


2.9 


3.0 


3.3 


3.3 


3.7 


3.8 


3.8 


3.8 


3.7 


3.8 


Transportation and 
























communications 


2.9 


3.8 


5.0 


3.7 


3.8 


4.0 


3.4 


3.1 


2.9 


3.1 


3.0 


Natural resources 


1.3 


1.5 


2.1 


2.1 


2.0 


1.9 


2.1 


2.1 


2.1 


2.3 


2.3 


Food, fiber, and other 
























• agricultural products 


1.4 


1.6 


1.6 


1.8 


1.8 


1.7 


1.8 


1.9 


1.9 


2.0 


1.9 


Income security and social 






















'f\. 


services \ 


.6 


.7 


.8 


.8 


.9 ' 


.8 


.8 


.6 


.7 


.7 


.7 


Education 


1.0 


1.0 


1.2 


1.2-n;:3 


1.0 


.8 


.7 


.5 


.5 


vl'.5" 


Area and community 
























development/ housing and 
























public services / 


.3 


.6 


.6 


.5 


.6 


.6 


.5 


.5 


.4 


.5 


.5 


Economic growth and 


























.4 


.5 


.6 


.3 


.4 


.4 


.3 


.4 


.4 


.3 


.4 


International cooperation and 
























development 


.2 


.2 


.2 


.2 


.2 


.2 


.2 


.2 


.3 


.3 


.3 


Crime prevention and control. 


(a) 


• .1 


.1 


.2 


.2 


.2 


.2 


.2' 


.1 


.3 


.2 


^Less than .05 perciant. 
























SOURCE: National Science Foundation 
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federal R&D obligations by ffunctionii fiscal years 1969-79 

[ Dbitars in millions] , ' 



Function 



1%9 

t 


1970. 


1971 


1972 


1973 


1974 


1975 



1976i 


1977 


19782 


1979 2 


$15,641.1 


$1 5,340.3 


$15345.0,' 


$16,497.8 


$16,800.1 


$17,414.7 


$18,988.4 


$20,723.5 


$23,929.1 . 

■ > 


$26,419.5 


$27,972i 


8356.2 
3,731.7 
1,l26.a 
435.1 
284.6 
436.0 
458.1 
199.3 


7,980.7 
3309.9 
1,125.8 
424.8 
321.8 
448.5 
590.2 
234.0 


8,109.9 
2393.0 
1338.6 
422.1 
433.9 
463.0 
778.7 
321.3 


8,901.6 
2,714.3 
1388.8 
475.1 
503.1 
543.3 
614.6 
351.2 


9,001.9 
2,601.3 
1,624.3 
534.7 
620.2 
550.2 
630.1 . 
337.7 


9,015.8 
2,477.6 
2,0%.4. 
664.8 
659.2 
640.7 
. 702,9 
332.3 


9,679.3 
2311.3; 
2,176.9 
1,186.1 
795.3 
713.4 
640.5' 
^ 398.4 


10,429.7 
2,863.2 
2365.5 
1,438.8 
847.1 
784.6 
635.7 
432.6 


11,«63.8 
, 3,065.9 
.2,603.7 
2,301.5 
954.3 
900.9- 
• 704.6 
499.8 


12,785.8 
3,140.8 
2,4l1.5 
2,862.5 
1,066.3 
988.4 
829.3 
608.4 


13332.8 
3382.9 
3,034.1 

'2327.1 

1,081.9 ; 

.1361.1 
837.4 
643.7.; 


225.0 
96.7 
154.8 


240.6 
105.6 
146.6 


246.9 
127.8 
186.1 


290.7 
125.2 
190.7 


2^.9, 
157.2 
214.2 


291.9 
' 134.0 
173.5 


349.7 
148.6 
149.1 


388.2, 
133.4 
142.4 


459.4 
158.8 
120.2 


531.8 
182.1 ' 
136.8 


: 543.1 
206:8 
146.1 


49.4 
55.8 


91 .1 
80.0 


88.7 
92.9 


87.4 
57.5 


%.7 
67.0 


96.4 
66.4 


101.8 
• 62 .3 


104.2 
77.2 


106.6 
85.8 


138.6 
89.8 


129.3* 
100.8 ; 


26.8 
4.8 


32.2 
8.6 


32.2 
10.3 


29.5 
25.0 


32.9 
34.8 


26.6 
36.3 


• 29.6 
' 45.9 


44.5 
* 36.3 


72.4 
31.5 


74.3 
73.2 


96.8 
48.1 



Total...., 

Utional defense 

pace 

lealth ;. , 

n<>rgy development and conversion^ 

nvlronment 

c fence and technology base ... — 
ransportation and communications . 

Natural resources 

ood, fiber, and other agricultural 

products '. 

icome security and social services . . 

diicatibn 

tfea and community development, 

c housing, and public services 

conomic growth and productivity 
itemational cooperation and • 

development. . 

jime prevention and control 



?&D plant excluded ' ^ ' 

Eslimales based on ihe President's 1979 Budget lc> Congress. r ' . 

The Inclusion of Rtf.D piani oWigalions fc»r energy wr)uld add $S68.2 million in 1477. S447, 3 million m 1978, and $7^9. 1 million in 1979. 

surce. Natior>al Sciertce Fourtdatiurt 



29 



ERIC 



National defense has in recent years made up approximately one-half 
.of all Federal R&D obligations, In the 1969-78 period the share ranged 
. between a high of 54 percent in 1972 and an estimated low of 48 per- 
cent in 1978. The ratio was expected to be 49 percent in.l 979.- 



The growth that was shown in R&D funding for national defense fro/n 
1%9 to .1974 was slight, considerably less than the growth of inflation, The 
growth since then, however, has been significant enough to register;a small 
increase in real terms between 1974 and 1978, The requested total of $13,8 
billion, in the President's budget for 1979 was an 8-percent increase ovi'r 
1978S 

Defense military programs include all those within the RDT&E appropria- 
tion of the Department of. Defense, (DOD) plus small amounts from other 
appropriations, primarily covering pay and allowances of military personnel 
engaged in R&D activities. 

The largest area of R&D concentration is that of mid pro^tms within 
DOD, which in 1978 represented rriore than one-third of all defense R&D 
efforts. The requested total for these programs in 1979 was $5.1 billion, or15 
percent more than 1978. 

Increases in tactical prog/ams have been substantial in recent years, 
covering a range of R&D activities related to weapons modernization, partly 
aimed at offsetting numerical force advantages of the Warsaw Pact nations 
and also aimed at maintaining a worldwide military balance. Following a 
decline between 1972^ and 1976, obligations for tactical programs rose an 
annual average of 23.3 percent in the next two years as a number of 
■ weapons programs, initiated earlier, reached full-scale development. The 
proposed 1979 increase is to cover development of systems to improve the 
early combat capability of U,S, forces in defense of Western Europe, Con- 
gress nfade scarcely any change in the overall 1979 funding level fortactical 
programs, 

Strategic programs accounted for almost one-fifth of.defense R&D funds 
in 1978. The proposed obligation level of $2.2 billion in 1979 represented a 



5Final legislation cut the research, developmerl, test and evaluation,! RDT&E) requested funding total by 
25|efcent, The exact effect on individual subfunctional areas cannot be determined because congres- 
-stoil decisions are made on the basis of budget authority whereas the data in this report are based on 
obligations. Nonelheless, congressional inteni can be clearly seen and estimates can be made as to the 
extent of funding changes. ' ■ ' 

^Data distributed on the basis of the present mission categories ((actical programs, strategic programs, 
technologv base, etc.) are not available prior to 1972. 
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Average'Annual 
Percent Change 



1969-74 
1974-77 

1977- 78 

1978- 79 



1,5. 
.9.6 
7.8 
8.2 



Us 

•^■■'iy'i'-f'TlLc 
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12f efcent decline, resulting from near completion of B-^bomber develop- 
rnent. The share of strategic programs within defense was th us reduced. A 
further small decline in the 1979 level is indicated by congressional actions. 
Betwpen 1972 and 1978 R&D obligations in the strategic area rose almost 
steadily, although growth was slow and represented, almost no increase in, 
real terms. The programs in this area are relatively few in number but large in 
concept and deployment. Their purpose is to develop the capability of 
deterring a nuclear attack on the United States and other nations whose sur- 
vival is vital to our security. Many of these programs revolve around com- 
plex missile systems. ■ 

Tec/ino/ogy base programswere almost at the $2 billionlevel in the 1979 
budget request. This represeiited a 10-percent rise for this area, continuing a 
DOD policy initiated in 1976 to reverse a long-term erosion of effort (sup- 
port in 1975, for example, was 6 percent below 1972). Congress has sup- 
ported recent DOD requests for overall increases in technology base fund- 
ing ahd has agreed to the general request level for 1979, while reducing 
some smaller programs. Technology base includes all the basic research 
programsof DOD, although basic research makes up less than one-fifth of 
the technology base program total. . ... 

• Pfogramwcfe management and support, after a small funding. decrease 
in 1978, was expected to growl percent in 1979' to the $1.4 billion level, 
although subsequent congressional actions reduced the increase considerar 



biy. Activities include. Federal contract 'research centers, missile ranges, : 
target s)5tem's, test facilities, and lest evaluation support. . 

Inte/ligence and cornmunications increased 32 percent over the 1978 
level in the 1979 budget request, to $i;i billion, The Air Force supports the 
chief activity in this area, 9nd one of the largest Air Fbrce,,programs is the 
new, reusable, manned space booster to be used with the space shuttle. This, 
boostei/illreplacetheexpendablespace launch vehicles now dsed to per- 
form milit'jlryspace missions, Congressional -action had the effect of, reduc- 
ing the proposed increase for 1979 ior intelligence and communications, 

but no decrease was made in the request for the space booster. 

I 

/\dvanced tec/inology development obligations, which . more than 
doubled between 1972 and -1976,' were expecte^ to grow 2.0 percent in 
1979 to almost $600 million after having reflected decreases in 1977 and 
1978, The Congress, however, cut back considerably on the request level 
although a fairly substantial increase was still indicated. 

Defense-related atolc energy programs, under thXdirection of the 
Department of Energy (DOE), reflected an ov^ increseof 4 percent in 
the 1979 budget, Proposed growth in naval reactor development and 
nuclear materials security more than offset decreases in weapons R&D and 
testing activities and inertial. confinement fusion. The only noteworthy 
modification made by the Congress in any of these programs was to move 
funding for inertial confinement fusion activities up to the 1978 level. 



• Space R&D funding has shown a steady upward trend since 1974 after 
dropping each year in the 1969-74 period, chiefly as a result of the suc- 
cessful accomplishment of the Apollo lunar landing program, which 
had represented more than one-half the space total in 1969 but ceased 

. to exist after 1973, As this program was phasing down, the- National 
Aeronautics and Space Administration (NASA) stressed a new balance 
that was to include space exploration, scientific investigations, and prac- 
tical applications, Plans for the space shuttle had begun in 1970, but it 
was not until 1975 that large increases in space shuttle funding pro- 
duced an increase in funding for space as a whole. The space sciences, 
which had been gaining, fell back between 1973 and 1978 although 
physics and astronomy continued to increase. In the last two budgets 
the space sciences have shown expansion, ' ■ 

The 1979 budget proposed for space an increase of 8 pei'cenfover 197.8 
to' $3.4 billion. Much of the activity is connected with the shuttle, 
scheduled^fo start operations in 1980. A number of program^ now under, 
development will be shuttle-launched, Under space (rafisportation systems 
developraent of the shuttle was to continue, along with growth in support- 
ing progS. Sgnificant growth was planned for the space sciences, both 
for physics and astronotmund for lunar and planetary exploration. Space 



(ec/)no/ogy programs were likewise scheduled for significant growth. Even 
so, space is the only function with lower obligations in 1979 than in 1969, 
The space share of the Federal R&D total has fallen during the decade from 
'24 percent to an 'estimated 12 percent, Congress'cut the 1979 budget re- 
quest for space programs by less than 1 percent, which does not signifi- 
cantly a|ter the plans described In this report. 




•i Health R&D programs in the aggregate reflected a 4-percent increase in • 
the 1979 budget, This compares with an average annual growth rate of 

• 11.1 percent -in the 1969-78 timespan, or a moderate increase in con- 
stant dollars. Hie share of health in the Federal R&D total has risen from 7 
percent in 1969 to an estimated 11 percent in both 1978 and 1979. 

, Nine out of 10 health R&D dollars are in the biomdkil researc/i area, 
and most biomedical research programs are conducted by the National In- 
stitutes of Health (NIH) of the Department of IJealth, Education, and 
Welfare (HEW), Health is one of the few functions with a higher growth rate 
between 1969 and 1974 than in later years. In 1971 special emphasis was 
placed on cancer research and heart and lung research wSh the result that 
, the two institutes in these areas received sharp increases in funding. The 
following year a $100 million cancer initiative was announced, and further 
steep increases followed in cancer and heart and lung research through 
1974. In subsequent years the rates of growth jn these areas dimi nished, but, 
nonetheless, by 1^78 cancer and heart and lung research together ac- 
counted for approximately one-ha!{.of all NIH biomedical research obliga- 
tions compared -with one-third in 1969, 

The last two years have seen a reversal ip the trend. In 1 978 the increase in 
funds for cancer research was 8 percent and fo; heart and lung research, 12 
percent, while the relative increase for each of the othernirie institutes was 
greater than these with the one exception of dental research. Especially high 
rates of growth were shown for eye research, aging, and environmental 
health sciences. In the 1979 budget only two areas showed important in- 
creases: child health and human development, and, again, environmental 
health sciences, All other biomedical research areas reflected a no-growth 
policy. Since then, however, congressional actions have increased 1979 
funding levels for all the institutes so that the overall NIH increase over 1978 
may be as much as 15 percent. 

Ment^i health, research is the next largest area of .lifealth R&D activity in 
'terms of funding, yet between 1969 and 1978 virtually no growth occurred 
even in current-dollar terms. Drug abusf preventi'of) and rehabi/itatiof), 
the third-largest health R&D area, grew rapidly from, 1969 to 1974 and 
thereafter declined. In 1979, however, these areas reflected increases of 21 
percent and 33 percent, respectively, in the budget proposal. The increases 
reflected recommendations of the President's Commission on Mental 
Health and were later largely approved by the Congress. 



• Energy development and conversion R& D programs u nderwent steep 
expansion from 1973 to 1978, but the 1979 budget reflected a slight 
"decline. From1973lo 1978 the average annual growth rate of the energy 
' function was 39.9 percent in current dollars -a sharp increase even on 
a constant-dollar basis, In. the 1979 budget proposal, however, a 
decrease of 1,2 percent was shown. The share of the energy function 
■ within all Federal R&D obligations rose from almost 3 percent in 1969 to 
' an estimated 11 percent in 1978 and 10 percent in 1979, 

Congress' subsequent restoration of funds that had been cut back for a 
number of energy programs" would result in a significant increase for energy , 
research and development in 1979. The final resolution of appropriation 
levels for these programs has been delayed until 1979 whert the 96th Con- 
gress convenes. A Presidential veto of a bill covering both public works and 
nuclear energy programs put their status under a continuing resolution for 
' the first few months of fiscal year 1979, This resolution provided for the 
restoration of funds for several energy programs and increases in others, 

Nuc/ear programs have registered steady growth in fundjng since 1971 
while dropping from seven-tenths of the. energy total in 1969. to slightly 
more than two-fifths in 1978, Nonetheless, obligations for nuclear R&D 
programs increased fourfold in this period, and by 1978 the breeder reactor 
program was the largest (more than one-third of the nuclear total), followed 
by fuel cycle R&D efforts, magnetic fusion, and reactor safety, In the 1979 
budget the 13-percent decline primarily reflected a substantial cutback in | 
the overall breeder reactor program,flf the Department of Energy (DOE), 
which included cancellation of the demonstration project at Clinch River, 
Tenn, Adecrease was also proposed forlthe DOE fuel cycle program as part 
of a reduction in reprocessing technology efforts consistent with the Ad- 
ministration's nonproliferation policy. Congress has restored funding for the 
breeder reactor demonstration project and the base development program 
and added funds- for fuel cycle efforts, Thwe actions, if signed into final law, 
would raise the nuclear prog^rams to approximately the level of 1.978. 

■■ fossil energy support increased sevenfold between 1 974 and 1 978, but a 
small decrease (2 percent) was .proposed,, for 1979. Work in fossil energy 
now accounts for approximately one-fifth of the energy total. The chief effort 
has been concentrated in coal: in extraction technology, coal conversion to 
liquid and gaseous fuels, direct combustion, and advanced power conver- 
sion technology. Congressional actions, while increasing some programs, 
'have had lhe effect of a further reduction in overall funding for the fossil 
area. 



Energy development and conversion 
Federal R&D obligatibni • 



Billions of dollars 
3.0 



Percent of R&D total , 
12 




1969 70 71 72 



73 74 75 
Fiscal Year 



SOURCE: National Science Foundation 
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Solar and geotkfnal energy reflected strong growth from 1972, the year 
of inception of work in this area, to 1 978 when total funding was at almost 
< one-half the billion-dollar level. Solar Energy development accounts for , 
most of the work in this area. The increase of 3 percent in the 1 979 budget 
.proposal would have been greater except for cutbacks in the DOE solar 
heating demonstration program. Congressional actions restored funding to 
solar heating demonstration. and increased other solar as well as geothermal 
energy programs. 

Energy conservation, which received little attention until 1976, was the 
chief growth area in the 1979 budget. Sharp expansion was plaiined in DOE 
transportation, energy conservation, improved conversion efficiency, and 
energy storage systems. Although Congress modified these increases to 
some extent, overall ^owth is expected to be substantial. 

• The environment function has shown steady increases throughout the 
1969-79 period, but the increase in the 1 979 budget was less than 2 per- 
cent - a decline in real support, Over the longer term, 1969-78, this 
function reflected an average annual growth rate of 15.8 percent, sec- 
ond only to that of energy among the major functions. The share of en- 

„ vironment within the Federal R&D funding total is an estimated 4 per- 
cent in 1979, compared with 2 percent in 1969, 

( 

Environmental health and safety has been the leading subfunction since 
,1976, currently accounting for approximately two-fifths of total environment 
■R&D funds. The largest program is sponsored by DOE in environmental 
research and development related to new energy technologies. This 
program reflected a decline in support in, 1979 because of the transfer of 
certain portions to the Environmental [Protection Agency (EPA), but the sup- 
port level was later restored to that of 1978 through congressional action. \ 
aher programs that have contributed importantly to recent funding growth < \ 
include EPA pollution effects research, health and safety programs for 
miners and workers generally, food safety, and nuclear fuel cycle research. 

HWm control and environmental proiectiOT, accounting for almost 
one-third of the environmental total in 1 978, reflected a moderate decrease 
in the President's 1979 budget. This decrease primarily reflected the inclu- 
sion in the 1978 estimates of a supplemental request for funds for the EPA 
energy-related R&D program. The growth of this program between 1 975 and 
1978 was influential in growth of the pollution subfunction. 




I 



L/ndeKtanding, describing, and predicting tk environment; the least 
rapidly growing area over llie longer term, sliowed a significant increase in 
the 1979 budget. Major expansion was represented by the NASA climate 
research program and the National Science Foundation (NSF) earthquake 
hazards mitigation pwgram, both^part of the Administration's climate initia- 
tive. Subsequent congressional action reduced funding for the NSF program 
to the 1978 level. 

» 

• ' Science and technology base, with a proposed increase in funding of 
more than 7 percent in 1979, is one of three major functions scheduled 
for growth sufficient to offset the then estimated effects of inflation, Be- 
tween 1969 and 1978 this function grew at an average annual rate of 9.5 
percent in current dollars, a moderate amount in real terms, although 
growth was shown every year, especially, from 197i'onward. 

The 14 research project support programs of the National Science Foun- 
dation (NSF) together have accounted for approximately one-half the 
total funding for science and technology base over the years, The largest 
single program area, however, is the DOE energy physics program, 
which has shown considerable growth since 1974, DOE nuclear physics, ' 
the second largest program, has also shown vigorous growth. Between * 
1969 and 1979 the share of science and technology base in the Federal' 
R&D funding total has risen from almost 3 percent to almost 4 percent. 
Despite some cuts bf Congress, the relative increase in funding for this 
function in 1979 will be close to that requested in the budget, 

« Transportation and communications showed only a 1-percent gain in 
• the 1979 budget proposal, a declinein real terms. During the. .1969-78 
perio'd, this function grew 6,8 percent on an average annual basis, 
which amounted to- virtually no real increase in constant dollars. The 
share of this function is an estimated 3 percent of total Federal R&D 
funds in 1979, the same as in 1969, ' 

. The NASA aeronautical research and technology program, the largest 
within this function/was scheduled for an 11-percent increase in funds in 
1979, which Congress approved. Aside from this increase in air transporta- 
tion, decreases occurred in the'other transportation areas-ground, water, 
and mul^mdil Communications showed a slight increase; the chief 
program in this area is NASA space coinmunications. 
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Natural resources registered relatively high growth during the entire 
1%9'78 period with an average annual increase of 13.2 percert in cur- 
rent dollars, a significant increase in real terms. A slight increase in con- 
stant dollars was proposed in 1979. The share of natural resources in the 
fiederal R&D funding total has grown from 1 percent in 196^ to an esti- 
mated 2 percent in 1978 and 1979. 



decreases in payments to Jgriculture experiment stations under the Hatch 
Act.' These changes reflect a rebvientation of . Department of. Agriculture 
(USDA) R&D' programs from formula grants and intramural work to com- 
petitive grants and contracts with non-Federal organizations. Although Conr 
gress granted only part of the request for the'competitive grants program, it 
increased overall agricultural R&D support well beyond the budget request. 



The only area reflecting a real increase in 1979 was multiresource, with a 
growth of 21 percent proposed, This was mostly derived #4m a planned in- 
crease for the NASA earth resources detection and -pijllPting program, 
emphasizing development of Lansat-D, scheduled for laffcn in 1981. Con- 
gress subsequently approved the request. A decline in 19/9 in funds for the ^ 
overall minerals programs resulted from terminatiori' of the Mined Land " 
Demonstration Program conducted by the Bureau of Mines in the Depart- 
ment of the Interior. W'ater, /and, and recreation R&D programs reflected 
no significant changes in funding levels in 1979. 

• Food, fiber, and other agricultural products R&D support began to 
show important growth inl975,andthistrendconlinuedlhrough.1978. 
An increase of only 2 percent, however, was proposed in the 1979 
budget, amounting to a real decrease. This function grew from 1 percent 
of the federal R&D funding total in 1969 to an estimated 2 percent in 
both 1978 and 197.9. 

Chief changes shown in the 1979 budget request were increases in com- 
petitive research grants in food production and human nutrition and 



. Income security and social services has varied in R&D support from 
one year to the next. An increase of,14 perient in funding was proposed . 
for 1979. The largest increase was represented by the research and 
demonstration programs of the Community Services Administration 
' (€S)()rddgnto^^ mechanisms for 

delivering social services to the Nation's poor. Other programs within 
this function are concerned with rehabilitation, child development, 
employment and training, special analytic studies'of social questions, 
and Federal hospital and medical insurance experiments research. This 
function has accounted for less than 1 'percent of all Federal R&D 
obligati'ons during the entire 1969-79 period. 



• The education function has shown a fluctuating support history in the 
past decade. The chief funding area has been the HEWNational.lnstitute 
of Education (NIE); the proposed increase in the NIE program in 197^ was 

'■ largely responsible for the overall iricrease of 7 percent for the edocalion 
function, Other important programs include vocational education of th.^ 
HEWOffice of Education (OE) and NSF science education development; 



and research. The education share of the Federal R&D funding total - 1 
■percent in 1969 - was expected to be only one-half of 1 percent in 
1978 and 1979, Subsequent congressional actions indicate a smaller re- 
lative' increase for this function than requested because of cutbacks in 
the NIE program. 

I. 

Area and community development, housing . and public services 

consists mainly of R&D programs of^e Department of Housing and Ur- 
ban.Development (HUD) in housing assistance, housing economic data 
and analyses, community conservation, m related areas. Next in size of 
. effort is the research,' demonstration, and evaluation program of the 
Economic Development Administration (EDA). within the Department 
. of Commerce. Growth in funding for the function was double that for all 
'Fe(Jeral R&D programs in H 1969-78 period, but a decline was indi- 
,cated in the 1979 budget, resulting from a decrease in the CSA com- 
munity development program. The share of this function within the 
Federal. R&D funding total has never been as itiuch as I percent. 

,Ec(^nomic growth and productivity shgwed gradual growth. in fund- 
. ing.during the 1969-78 period, but was expected to increase by 12 per- 
: cent in 1979. This increase primarily stemmed from the budget proposal 
^0 more than double funding for work on the improvement of computer 
technology applications by the National Bureau of Standards (NBS) 
. within Commerce. This proposal was largely approved by the Congress. 



Included in the function are.programs of a number of agencies with 
varying missions. The larger ones are' NBS services to improve use of 
materials. Forest Service (USDA) forest products utilization research, 
■and the NASA technology utilization program. , 

• International cooperation and development funding grew at twice 
the rate of all Federal R&D programs in the 1969-78 timespan. The chief 
R&D effort within this function is jnade up "of a cluster of programs of 
the Agency for International Development (State), and the recent expan- 
sion of these programs, focused to a large, extent on agricultural 
probtems,'is1hiB-chiefcaase of grow^lTlortlTi^'hTtioiinn 1979 the re- 
quested increase for these programs was 35 percent, which the Con- 
gress reduced somewhat. 

• Crime prevention and control R&D programs grew very rapidly be- 

' tween 1969 and 1975, but the next two years registered fairly sharp^ 
declines. The precipitous rise in obligations in 1978 followed by a 
sharp decline in 1979 - reflected a carryover of 1977 funds for the 
Department of Justice, mainly the Law Enforcement Assistance Ad- 
ministration ( LEAA). In terms of budget authority, an increase in Justice 

. R&D programs was shown for 1979, and Congress approved the re- 
quested amounts. LEAA has been the dominant influence in funding for 
this function, with a group of programs covering juvenile delinquency, 
crime correlates, technology transfer, program evaluation, and other 
areas. • 

' ' ■ . ■ 

• 15 



ERIC 



1 



APPENDIXES 

A. Functions in Detail: Current 
Programs 

B. Technical Notes 

C Detailed Statistical Table 



48. # 17 



NATIONAL pEFENSE 



• The defense military sul?function accounts for almost 93 percent of all R&D 
funding for national defense and is primarily made up of DOD RDT&E 
programs.i Congr)2SS cyt the 1979 budget for these programs by approximately 
2,5 percent. Ihejpeif jcoyered ad vanced . technology development, inteHJgence 
and communications, and spme individual programs in stratejgic and tactical 
.areas.. ., . ^■>C. .. .. . .. .'■ ..... . ■., •,. 

Tactical programs^fepf^ented more than one-third of the national defense total 
in 1978 — $4.4 billion. Th^ President's budget provided for an increase of 15 per- 
cent, to $5.1 billion in 1979. This was the largest dollarincrease for any defense area. 
In both 1977 and 1978 tactical programs also received the largest dollar increases of 
any defense area. 

The Navy F-18 air combat fighter is the largest single program, even though a 
decrease in funding is expected in 1979 as the development phase of this aircraft 
nears completion. The Army Patriot air defense missile, the second largest tactical 
program, is scheduled for an increase. 

Other major progrartis scheduled for increases in 1979 include the Army ad- 
vanced attack helicopter (AAH), the Air Force NAVSTAR global positioning system, 
and the Navy LAMPS antisubmaririe warfare helicopter. Development of the Air 
Force F-1 6 air combat fighter will continue but at a reduced level as development en- 
ters later stages. ' J^" ^ 

Significant funding ihtreases \j(Je^rp^ for other tactical programs: the Army 
divisional air defense (blVAt^) |uaa^^^^^ missile rocket system; the 

Navy Standard ER air defense missile; vertical/short, takeoff and landing V/STOL 
aircraft^nd AV-8B vertical takeoff and landing (V/TOL) aircraft; and the Air. Force 
precision location strike system (PLSS) and close air support weapon system 
(CASWS). 



iDefense military covers all obligallons for the research, devdoprriiBfH, lest and evalualion (RDT&E) appropriaJion ex- 
cept for relatively small amounts used for R&D plant plus minor amounts of R&D support from other appropriations, 
primarily pay and allowances of military personnel working in research.and development. The RDT&E funds are broken 
into mission categories, which in this report are treated as subcategories within the defense military subfunction. 
Obligations for programs within some mission categories show an erratic pattern with sharp increases and decreases. 
The reason is thai developrpent of a newvwapons system from initial definition to completion of testing and introduc- 
tion into the operatirig forces may take five years or more. As the definition phase is completed and the new system 
moves into full-scale development, steep increases in funding are required, but as this phase nears completion, R&D 
funding falls off sharply. , 
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strategic progranfs made up one-fifth of tfie national defense total in 1978 but a 
projected decline of 12 percent to $2,2 billion in 1979 reduced this share. The 
decline results primarily from a decrease in funding for the B-1 bomber as develop- 
ment nears corapletion2. The President's 1979 budget provided, however, forth^ 
continued development of such major programs as the Air Force air launched cruise 
missile ( ALCM), the Air Force M-X intercontinental ballistic missile, and the Navy Tri- 
dent i' missile and submarine, Two strategic Army programs, important in size and 
showing a steady level of effqrt, are the ballistic missile defense systeriis technology 
program and the ballistic missile defense advanced technology program. 

ipiocurenwfll o( ihe B-1 bomber was lemiinaled alter fiscal year 1977 by Presidenlial directive allhougli development 
continued. . ' . . ■ , . 

NatM defense R&D obligitions for selected years ^ 

I, . ' ■ 

[Dollars in millions] 



National defense, lo(al 

DefetBe military 



DOO-RDt&E, 



Tactical programs.... 

v. ■ Strategic programs. 

; Technology base » 

: : ;:::Programwide management 

^..i':-. and support 

. ■' ' Intelligence and communications . 

Advanced technology 
development 



Other pODrhilitary..,';. 



Defense-related atomiceneigy. 



Weapons R&D and testing 

activities (DOE) 

Hnertial confinement 

fusion (DOE) 

Intelligence and arms 

control (DOE) 

•Naval reactors (DOE) 

Nuclear materials security 

and safeguards (DOE)... 
Special materials 

production (DOE) 



Other defense-related activities . 

Office Emergency 

. Preparedness.: 



1969 



:$8,356.2 



7,687.0 



7,386,9 



NA 
NA 
NA 

NA 

■NA 

NA 



30Q,1. 



, , 6687,- 



115,1 
2,5 
NA 



.5 



1977 



$11,863.8 



10,939.5 



.1 0)522.2 



3,847.8 
2,332.5 
1,682.1 

1,293.0 
830.0 

536.7 



417.3 



19781 



$12,785.8 



11,798.7 



11,329.6 



4,398,0 
2,517.6 
1,805.1 

1,284.0 
833.4 

491.5 



469.1 



924.3 



591.8 

80,2 

19,1 
191.8 

27,4 

14,0 



590.3 

104.0 

24,7 
216.6 

38.0 

13.6 



1979' 



$13,832,f 



12,809.E 



12,342,9 



584.7 

.. 91.8 

28.4 
265.6 

40.1 

' 12.4 



'Mml«lMi(don (he Prnidcnl's 1171 biidijcl lu Cijn|;ie» 
Sourer Njlnnjl Sc«nce foundslinn ^ 



5,056,4 y 
2,207.7-; ;^ 



1,397.7 
1,100.5 




Tech'no% bm programs accounted for more'than 14 percent of the; national 
"defense total in.1978, and in the budget^req'uest fiinds'for these pi'ogfafns were in- 
creased by lO.percent to $2.0 billion. This increase was approved. This activity is 
composed of basic research and applied .research plus exploratory development of 
technologies that have pijteritial J|lifa^fy^'p||Iipitfens. Effojts cover research in the 
physical^ mathematical, envirpD^^tai/ erigineering^,, biomedical, and behavioral 
sciences as wdt as efforts t^^p%'§olutii)n of broadly,defin 
majordevelopment, In l^^pplODstirted a,policy of l?uil^ding up its technology base 
to maintain the technc^lcal lead of the Nation jlelative to those countries that 
could pose a threJ^,Slhteresti From 1972 t&'l975ySUpport to this area had 
shown no grovvp.^l^^^^^^ . .J / 

Pro^tmwid^ m^m^ntind support accpunted for one-tenth of the national 
defenseio^l in 1978 and was scheduled for a 9-percent increase to $1.4 billion in. 
1979:ThiVactivity includes Federal Contract research centers, missile ranges, target 
systems, test facilities, 9nd test and evaluation support, . 

Inte/l/gence and co/nmun/cations covers improvements to defense capabilities 
in intelligence and vyorldwide communications. A 32-percent increase was pro- 
posed for 1979 compared with an average annual growth rate of more than 9 per- 
cent between 1972 and 1978. Tlie effect of congressional actions has been to reduce 
this increase considerably. 5 i 

Advanced .tec/inofogy dwlopmnt programs are an extension of technology 
base activities. They cover the exploration of alternatives and proof of design con- 
cepts prior to development of weapons systems for service use. Between 1972 and 
1977 fun^ling for programs in this area more than doubled. Following a decrease qf 8 
^rcent [rf 1 978, an increase of 20 percent was requested for 1979, but the Congress 
back on this increase. . 



Other DOD mlhty activities consist of DOD support that is outisde the RDT&E 
appropriation. These mostly cover pay and allowances of military personnel working 
in research and development. 

• Defense^related atomic energy now consists ^of six programs of DOE, of 
which the largest (almost three-fifths of the total) is weapor)s R&O and testing. 
This program showed a slight decline in the budget request. The next program 
(one-fourth of the total) is naval reactor development, which reflected a 23-per- 
cent increase, enough to increase the defense-related atomic energy subfunction 
somewhat in 1979 even though inertial confinement fusion research was 
scheduled for a considerable decline to allow for funding of construction pro- 
jects. The only significant modifiGtion made by Congress was to move the iner- 
tial confinement fusion program to the 1978 level. 



SPACE 



• Space transportation systems is the major component of space R&D funding, 
accounting for two-thirds of the space total in the current budget period, An in- 
aease of 4 percent was shown for 1979. , . 

The space shuttle, the key element of the whole space transportation system, is 
reaching its peak period of development, with an increase of 7 percent proposed for ' 
W79 bringing total obligations to $1,4 billion. The space shuttle is the first reusable 
space vehicle. It has already successfully completed a series of approach and landing 
tests. The first .test flight in orbit is scheduled to begin in 1980, When fully opera- 
tional, the shuttle transportation system will replace virtually all expendable launch, 
vehicles currently used by DOD or NASA. This system will be used by Government 
agencies and by commercial and international customers as well. The President's 
1979 budget recommended the procurement, of four.operational shuttle orbiters to 
provide services from two bases - the Kennedy Space Center in Florida and the 
Vandenburg Air Force Base in Califorrlia ' . ' . 

Space flight operations reflected a'16-percent increase in funds for 1979, covering ■ 
space transportation system (ST5) operations capability development and 5TS opera- 
tions. Funding for both these programs was expected almost to double in 1979, STS 
operations capability , development includes the spacelab, upper stages, multiuse 
mission and payload .support equipment, mission control center upgrading, and 
payload and operationssupport, STS operations integrate the space shuttle .system, 
the spacelab; and the upper stages into a versatile and economical system, Develop- 
ment, test, and mission operations (DT&MO) provide the common engineering, 
scientific, and technical support for all NASA space transportation systems R&D ac- 
tivities. The DT&MO program, although laige in support, shows a planned decrease 
of 8 percent in 1979. 

The NASA expendable laurich vehicle development and support program is ex- 
pected to decrease in funding by 43 percent in 1979, This program covers expend- ' 
able launch, vehicle activities and engineering and maintainance to sustain launch ac- 
tivities and component reliability improvement, 

• Congress made few changes in these space transportation systems programs ex- 
cept for an increase in funds to support an optional fifth orbiter and a further 
decrease for expendable launch vehicles. 



Space IU;D obligations tor selected years 



[Dqllar 


■ ,*) . ^ • ' . ■ ' • 
5 in millions] 








1977 




1979' 


Space, lolal ' 


$3,731.7 


$3,065,9 


$3,140.8 




Spa(;e transportation systems y 


2,627.7 ^ 


2,121,5 


2,120,4 


2>03.b 


■ ■* ■ ■ ' - • , ' ■' " 
'■ Space shuttle (i^JASA),,:. 




. 1,409.2 ■ 


1,345,5 


1,435.7 


Space flight operations (NASA) ■„, 


• m . 


'.•■198.7 


267,1 


311,1 


Developnfient/ test, and , ' 


'if 




175,9 


162.6 


nfiission operations..., ' 




166,4 


Space transportatioif system operations 






' 59,5 




capability developmerit 


_ .' 


16,? 


. 110:2 


Space transportation system 






. 17,7 


i 


operations . .• 


_i 


/ wmm 




Advanced programs^.... 


, .17,3 . 


; 12,0 


. 10,0 


5,0 


Planning and program Integration . . 




■■ 3:5 


4,0. 




. Sl(ylab....... ; 


141,2 








lExpendable launcli viehicie development 


" , ■ 


t 




■ 76.3 


and support (NASA)' , 


59,4 


151,0 


■ 134,2 


Apollo (NASA) 


2,080,7 , 








Research and program managenfieni 








379.9 


(NASA) *. 


• 329,0 " 


362,6 


373.6 


Space sciences 


372,6 


• 484^5 


•514,6 


' 00.1 


Physics and astronomy (NASA) 


150,6 


■ 16S.8 ; 


223,6 


284,8 


Lunar and planetary exploration 




l£il i 


14&8~ 


186.6 


(NASA) 


103,0 


Life sciences (NASA) 


!rm 




JJ.L 


40.5 


Kesearcn ano program managemeiii 






m.o 


113.2 


(NAjA) , 


79.3 


105,2 


\ p 

Space, technology...... 


; 407.9 


1W,7 


lOO.U. • 


206.8 


Space research and technology 


) 








(NASA) 


) 313,1 [. 


14J,0 


ii;^n 

1 D J.U 


167.4 


Nuclear power and propulsion 














31,0 


39,4 


Space nuclear system (DOE) 


94,8 


20,1 


Supporting space activities i . ■ . . 


323,6 


296,0 ■ 


319,8 


348,0 


Traclcing and data acquisition 


1 ■""] 




319,8' 


' 348,0 


(NASA)'.: ' 


323,6 


2960 



'EitimatH based on the m budfjei lo Conglesi 
Source; Naiidnal Science Foundalmn 
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• Space sciences reflects a planned increase of 21 percent in 1979, which malces 
. this subfunction almost one-fifth of the space funding total, Under physics and 

astronomy, continuing development is planned for the Earth-orbiting space 
. telescope to be launched by the space shuttle in 1983. Two new science mis- 
sions are proposed; the solar polar mission, which will investigate the polar 
regions of thejun for the first time, and the solar mesospheric explorer, which 
will study the effect of solar radiation on the Earth's ozone layer. These missions 
will also be launched by'the shuttle. Work will continue on development of the 
solar maximum mission, planried for launch in 1979, and on the two remaining 
missions of the high-energy astronomy observatories (HEAO's). An overall fund- 
ing gi-owth of 27 percent for physics and astronomy was proposed. Congres- 
, sional actions have indicated approval for the significant programs in this area. 

A 27-percentfincrease was also proposed in 1979 for lunar and planetary explora^ 
tion. This covers the Jupiter orbiter/probe, (JOP), initiated in 1978 and scheduled for 
launching by the space shuttle in 1982. JOP represents the first directprobe of a giant 
planet and includes an orbiter to study Jupiter, its satellites, and magnetosphere. 
Congress indicated approval of these plans but reduced funds for lunar sample 
analysis. 

• Space technology is expected to rise 11 percent in 1979 but to account for less 
than one-tenth of.space R&D support. Hie major element of thissubfunctioivis 
the NASA space research and technology program, designed to provide a tech- 
nology base that will adequately support current and future space activities. Tl/e 
proposed 1979 funding increase is.B percent. Support for the DOE space nuclear 
systems program, the other element, is expected to increase. 27 percent in 1979, 

• Supporting space activities consists of only one prpgram, the tracking and data 
acquisition support effort for the entire NASA flight program. This includes auto- 
mated missions in Earth orbit and to the planets, manned missions, sounding 
rockets, and aerodynamic test flights, The 197.9 budget provides for an increase 
of 9 percent for this'program. / 



• Biomedical researcli makes up the predominant share of funding for the health 
R&Dtotal— an estimated 91 percent in ,1979. The average annual growth ofthls 
subfunction was 12.1 percent from 1969 to 1968, compared with a proposed 3-' 
percent increase for 1979. ' , . ' ' 

Hie National Institutes of Health (NIHj within HEW provide more than nine-tenths 
of the R&D activity under biomedical research. NIH support for cancer research and 
heart and lung research combined now account for almost one-half, of,all NIH. 
biomedical research activities, Between 1969 and 1977 support for these two'^ 
_ program Seas grew faster than for any of the other Institute programs, at an average 
annual rale of 20.2 percent for ancer research and 13.6 percent for heart and lung 
research,whilegrowthfortherestofthe NIH programs combined was only 8.7 per- 
cent. In 1978, however, the increase for cancerwas 8 percent and for heart and lung 
research, 12 percent, while the relative increase of each of the other NIH programs 
was greater with the exception of dental research. Funding for research on eye diseasiBS 
increased 36 percent; aging, 26 percent; environmental health sciences, 25 percent; and 
arthritis, metabolism, and digestive disease, ^ percent. Child health 
and human development, neurological and communicative disorders and stroke, 
and allergy and infectious diseases each increased 15 percent. 

■ 'Hie NIH 1979 budget reflected a substantial shift from applied research to basic 
research. Total R&D obligations increased only 3 percent in the budget proposal, but 
those for basic research inaeased 12 percent. Small relative increases were shown 
for most broad NIH programs. The chief exception was a proposed 22-percent in- 
crease in child health and human development programs, reflecting expanded sup- 
port for research in developmental biology and for Ijehavioral and biological 
reproductive studies, including nutrition. This research complements Administration 
initiatives in child health assessment and in the prevention OPunwanted teenage 
pregnancies. An increase of 9 percent was also proposed for environmental health 
sciences. 



Health R&D obligations for selected years 

[Dollars in millions] 



Heallh,lolal 

Bioniedical.research.....*... 

National Cancer Institdte' 

(NIH)(HEW) ; 

National Heart, Lung, and 

Blood Institute (NIH)(HEW).......... 

National Institute of Arthritis, 

Metabolism; and Digestive 

■ Diseases (NIH)(HEW) 

National Institute of Child _ 

Health and Human Development 

(NIH)(HEW) ' 

National Institute of General ^ 

Me(iical'5ciences(NIH)(HEW) 

. National Institute of Neuro- 
logical and Confimunicaliye 

pisorders'ahd Stroke (NIH)(HEW): 

^^ationjil Insliluteof^^^^ 
and Infectious Diseases (NIH) 

■ (HEW).......: '....^^ • 

Divisidn of Research Resources 

(NIH)(HEW) 

Medical and rehabilitation research 
.Nalional Eyelnsti!ut|p (NIH) 

IHEW)..^ • 

■ Nalional.lnslilute of Environ- . 

• mental Health Sciences (NIH) 

(HEW) 

Nalional lnstitule of Dental 

■ 'Research (NIH)(HEW).' 

■ National Institute of. Aging 

,(NIH)(HEW) 

Disease control (CDC)(HEW) 

• Officeoflhe Director (NIH) 

(HEW)'. 

' .Drugs and devices (FDA)(HEW) 

National Center for Toxi- 

cological Research (fDA)(HEW) 

Qher....." 



. 1969 


1977 ' 


. 1978' 


19791 










$1,126.B 


$2,603.7 . 


J2!911.5 


$3,(i34,1 


957,5 


2,388.3 


2,681,0 


2)66,2 


155,7 


722.3 


1/0.0 


7Q7 1 

111 ,L 


135,6 


376.8 


420,5 


428.2 


116.8 


210.0 


243,7 


249,4 


57.0 


135.5 


156,0, 


190.5 


90,6 


159.3 


182,1 ■ 


182,8 


102.9 


148,7 


170,7 


173,0 


78,5 


133,7 


, -153,6 


159,3 


79.5 


1 ^7 1 

1 j/.l 


I1i,t) 


US'! 


, 50.2 


102.3 


. 1 in 0 


1107 
1 lU./ 




58,9 


80,3 

■ 


81.9 


1 J.U 


46,9 


58,8 


63,9 


• . 21.9 


• 52,2. 


57,6 


5r.8 


(V 


'■27,6' 


34,8 


35,8 


16,3 


; 14,4 


,■ 18.3' 


18,1 








? 




15,6 


■ 17,5 


17,8 


8,0,., 


I5i 


17,5 


17,6 




8,9 


,10,0 


.10,2 


• 20,7 


22,8 ■ 


25,4 


23,6 



"Ment¥h"eallh .Ty 

Mental health (ADAMHA)(HEW)... 

Drug abuse prevention and, 
rehabilitation 

Drug abuse research (ADAMHA) 

(HEW),',:,,.,:.......... 

Alcoholism research (ADAMHA) 
(HEW)...,,.,..............-... 

Drug abuse program (VA)..,.: 

Delivery of health care 

Health services research (OASH) 

(HEW) ; , 

Health caie demonstration (HCFA) 

(HEW),.., 

Maternal and child health 

services (HSA)(HEW) ...:. 

Patient careandspecialhealth '• 

services (HSA)(HEW) 

Health sen/ices research (VA).,,,,. 
National health statistics 

(OASH)(HEW),, 
Emergency liiedical services (HSA) 

(HEW),,., ,:.. 

Family planning services (HSA) ' 

. (HEW).,,,...,,: 

■ Other.,: 



1969 



-100:6- 



100.6 



15.3 



10.2 
'5.0- 



53.5, 



41,6 



6,2 



2,0 



1,2- 



2,5 



1977 



-104:2" 



104,2 



49.8 



34,0 

14,8 
10 



61,4 



304 

7.8 
.5,3 

3.5 

3,7 

1,8 

3,9 

2,5 
2,5 



lEsiwlei bised on Ihe Presiderl's W) budge! to CongitK. 
'Niiionil Eye losiiiule included in. Nalional Intlilule ol Neuralogicil Disew Jnd Sloke, 
iNiiional.lniliiule of Aging Included in Nalional hiliiuie ol Oiild Health and Human Developmenl 
Souicr Nalional Science Foundilion . ■ ' ' ■ 



1978' 



-112;7- 



112,7 



51,4 



34,1 

16,2 

1,0. 



66.< 



■ 37,2 

5,8 

5,3' 

4.0 
.4.1 

■21 

3;0 

2,5 
. 2.2 



-1-36,-1- 



136.1 



68.2 



45,9 
'21J 



63,7 



34.2 
. 5.8' 

■ 5,3 

4.0 
3,5 

3.0 

3.0 

2,5 
2.5 
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. Congressional appropriations signed into law as of October 1978 indicated 
growth for overall NIH biomedial research of approximately 11 percent to 12 per- 
cent in 1979. These appropriations inclu,ded greater growth for cancer research and 
.heart and lung research than was request^in the budget but considerably more re- 
lative growth for the other Institutes, 

I Other biomedical , research activities are represented chiefly by medical and 
rehabilitation research programs of the Veterans Administration, which are expected 
tosljat about the 1978 funding level; R&D activities of the Center for Disease Con- 
trof (HEW), funding for which is scheduled to decline somewhat, and the drugs and 
devices and toxicological programs of the Food and Drug Administration (HEW), ex- 
pected to increase slightly in level of funding. 
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Mental health research declined as a share of the HUh R&D funding total frdm 
■ 9 percent in 1969 to 4 percent in 1977, The support level in 1977 was on| 
slightly higherthan in 1969rln 1978, however, R&D support for riental health in- 
creased by an estimated 8 percent and the President't 1979 budget proposed a 
further increase of 21 percent, .... 



The National Institute of Mental Health within the HEW Alcohol, Drug Abuse, and 
Mental Health Administration (ADAMHA) undertakes all of the R&D activity in tfiis 
area. The 1979 proposed increases, which reflect the recommendations of thi Presi- 
dent't Commission on Mental Healthy fall into four broad categories: mentai'disor- 
ders and maladaptive behavior; basic biological and developmental studies;,'Social 




and cultural issues and problems; and mental health services research." Congress sub- ■■ 
sequently approved TOst of these requested 'increases,: ' • ^ • \ .. 

• Delivery of health care"showsa.4-percent'decrease iin.971^ The shire of Ifjls •. 
subfunction in thejiealth R&D. fufi(iijpg total hasdrpppeHoUi S-pertent in 1969 » • 
to an estimated ^.percent in 1978 and'1979 • ' ■ ■ * • " 

Health sefyices research in the|-D(fice"of tl)i» Assistai;il: Secretary'for Health (HEW) is v . 
the main program/under deliver; of hesalith cafe,- £is devoted ta 'ipjproviijg the , .' 
organization, delivery,,quality,ahd7lrtaijang.qfh^ '' ■'; 

'. ■' ■ .Mr'. , , .', . / ■ A .. ' ' ■■ 

Otherprogramsjyyitlf|n1his subfuncfieirifffflwde health cariedeton5tratf6fliundfr; 
the .spcfnsiDrship^fif the receirtly%ablis|^ Heajtu'care tcrngi'X^riiinistratii^- . ■ 



. ^ ^y^as wdl^ateiTialand :Chil<feeryias; patient care and spex^ lph s^ei/ '.' . 
e|6rge'ncy medt'calservic^anifairiily pfenn'ft)g services, all withlnine Health !s^r-.'" :/ 
^VesA^riiihijtrationfHEW);.^^ ' ..1 : ' 



I- 



' • . iikjii^ht prev^lon alid rWlititin funls'ingea'sed alrftost four- ' ], 
foldb^e^ j9^9and 1974butmliByiM975 a'nd]hm '\r 
.•■.197»Ae| the-Bfesjflent's budgJ (?C^ided a 3i-percent' increase A:/-,: 
.. major prograrris affected are the cirug abgs«TesearchprpgrWand th^'alcdhojlj'n^^'. ' 

resetch progtam vyithin'^DAMHA.'The1n(:rease of more thl I'percent pf o; . 
) ■,'posttl for';thee,progfam5 in'1979 r?fle(isth^ .Presi;^ .;. 

■deiit's'Comnjjssion pn.^tental'HMll^'tpngr&s Jafc mprqved Kst oithes|'; [> 
r * prbjiosats, • ■ • ^ I S' A-'^ 
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ENERGY DEVELOPMENT AND CONVERSION 



f The'nuclear.subfunction accounted for almost two-fifths of the energy functioi. 
; in M compared with more than two-thirds in 1969. Despite this declining 
sMarerobligations'for-nuclea^^ 
during this period. The 1 979 buijeet, however, reflected a decrease of 1 3 percent 
infunding. [ ^ 

The 1979 budget recommended an overall 39-percent decrease for the DOE 
breeder reactor program, which covered a strong but reduced base program and a 
reduced technology effort for the liquid metal fast breeder reactor (LMFBR) as well as 
cancellation of the Clinch River, Tenn; breeder reactor project, and funds to acceler- 
^a(e investigations of alternative breeder concepts, especially those not involving fuels . 
that could be readily used to produce nuclear weapons. 

Subsequent legislative action on the breeder reactor progfam, aS well as on other 
nuclear energy programs, may bring the 1979 total for the nuclear subfunction close 
to that of 1978; 

The DOE nuclear research and applications program, which includes a spectrum 
of nuclear energy and nuclear-related technologies, was recommended for a 19-per-, 
cent increase in funds in 1979. This vvould cover expanded efforts on gas<ooled and 
water<ooled breeder reactors, light-water reactor technology, and advanced 
isotope separation technology. The budget also provided funds to accelerate in- 
vestigations of alternative advanced reactor system'. Although the last program was 
not approved by Congress, the overall DOE nuclear research and applications 
program will still reflect a substantial increase. . 

A 10-percent increase was proposed for the DOE magnetic fusion program to 
allow continued research on two mainline approaches for magnetic confinepfient as 
well as various alternative concepts. Funds for this program were further increased 
by Congress, and await final legislative action. 

Fuel cycle R&D'activities are directed toward the development and evaluation of 
fuel processing technology, development of technology for the terminal storage of 
radioactive waste, and provision of interim storage for spent fuels while geologic 
facilities are being developed. A 1^-percent reduction in funds was shown in 1979 as 
a result of cutbacks in the reprocessing technology program consistent with the non- 
proliferation policy. Later congressional action will probably still make for a decline 
in 1979, although a lesser one. . ^ . 



Energy development and conversion R&D obligations for selected years 

[Dollars in milllonsl- ■ 



Energy development and conversion, toial 
-Nuclear ' 

Breeder reacior|DOE| 

Nuclear research and applications (DOE) 

Magnetic fusion (DOE) 

Fuel cycle research and development 

\m\r^^r:^^-^^^: 

Uranium enrichment activities |DOE|. . . , 
Uranium resource assessment |D0E| .... 

Reactor safety research (NRC)\.. 

Other... \ 



Fossil 

Coal research and developinent (DOE) , . 

Petroleum development (DOE).... 

Cas development (DOE) 

Solar and geolhermal 

' Solar energy development (DOE ).,..... 
Solar 'demonstration: heating and 

cooling (DOE| 

Fuels from biomass(DOE| 

Ceotherinaleneigy development' (DOE) . 



Conservation , 



Transportation energy conservation (DOE) 
Mdltisector conservation; 

improved conservation elficiency(DOE) 
Residential and commercial conservation: 

building and community systems (DOEf 
Multisector.conservation: 

energy storage systems (DOE) 

Industrialenergy conservation (DOE). . . . 
Utilities energy conservation: 

electric systems (DOE) 

Other multiseclor conservation (DOE|'. . . 
Energy conservation (OS) (DOT) 

aher..... \. 

Basic energy sciences (DOE) 

Power supply and use (TVA) 

Energy programs 

Advanced technology and assessment 

/ii:projects(DOE)...... 

^'.-■flpnneville Povver Administration (DOE) . 

Hydroelectric development (DOE) 

Energy R&D program (Bu Reclamation) 
(Interior).....: 

Federal Energy Administration 



.1%9 



$435.1 



305.9 



I 209.0 
26.5 



26.1 

24.5 
19.7 

22.6 



106.4 



1W,3 



2.1 



1977 



J2J01.5 



ime 



470.5 
139.2 
195,2 

436,1- 
3,0 
■ 4,3. 
94,0 
35.2 

557.4 



490,7 
( 4B.4 
I 16.3 



306.7 
'184.3 

62,0 
9,5 
50.8 



171.2 



43.1 

30.0 

27.5 

31.2 
12.5 

22.1 

\ 4.6 



179.6 



129.1 
15.8 
26.3 • 

1,1 
5,4 
1,6 



/3| 



1978' 19791 



(2362,5 



1,244,7 



itilirnalcs based w Ihc Piesideoi's W'l budgtl III Congrtis. , 
.■le«lhjnT50.(]00. • 
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. 455,2 

. -177,1 
203,9 

—250,9- 
. 3.5 
6,5 
111,1 
36,5 

636,5 



526.3. 
, 77.6 
. ' 32.6 



449,7 
260.3 

54.4 
204 
104,6 



306.1 



65,6 

5|i.5 

59.5 

'48.5 
31.0 

' 38.0 
3.0 
19 



225.5 



149.7 
22.9 
.39.8 

7.5 
4.0 
10.0 



$2,827.1/ 



.A 21-percent increase was proposed for the Nuclear Regulatory Commission 
(NRG) reactor safety research program in 1979. This program is concerned with 
analytical methods to assess the safety of nuclear power reactors, This increase was 
' slightly modified by the Congress. 

• Fosill energy programs constitute the second Jtest energy subfunction, ac- 
— counting"foro[ie-lh-of-al|-enerrR&Dobli||nrih""1979:ThFD"OE^^^^ 

resources program is predominant"; a small decline in funding was proposed for , 

1979, The purpose of this program is to improve coal extraction technology, to ' 
■ : develop technology for converting coal to liquid and gaseous fuels, to improve 

methods for the direct combustion of coal and to develop advanced power con- 
. . version systems, including magnetohydrodynamics, for generating electricity 

fr(/m.coal. 

The DOE petroleum program, which grew an estimated 60 percent in 1978, was 
expected to remain at about the same.level in 1979, Enhanced oil recovery tech- 
nologies and development of techniques for recovering oil from shale are the major 
elements of this program. 

, The DOE gas program reflects a 21-percent decrease for 1979 as a result of pro- 
posed cutbacks iri enhanced gas recovery technologies, Congress reduced funds tor , 
: overall fossil energy activities for 1979; the effect on individual programs will be seen ' 
later. • ■ 

• Solar, and geothermal energy is a relatively new but^fast-growing subfunction, 

• accounting for 16 percent of all energy R&D obligations in 1978 arid 1979,.The 
President's budget provided for an increase of 3 percent for this subfunction in 

, 1979. This smaller growth results froifl reductions in the DOE solar heating and 
cooling demonstration program. Later congressional actions, increasing funds for 
this program as well as other solar and geothermal energy programs, could result 
in significant growth for this subfunction in 1979, 

The DOE solar energy development program is comprised of three subprograms; 
thermal applications, solar electric applications, and technology support and utiliza- 
tion. A 6-percent increase was recommended in 1979, but the Congress substantially 
raiiwi Ihe requested level in a bill that, was vetoed. Rnal legislative action was still 
pending at the end of 1978, ' ■' • ' 

The DOE fuels from biomass program is directed toward developing'the capability 
for converting renewfable biomass resources-such as forest and agricultural jesidue, 
and animal manures and plants-into clean fuel, A 29-percent funding increase pro- 



v 

posed in 1979, was again substantially raised bfthe Congress, with the'final outcome 
still pending, • 

The DOE geothermaj development program was recommended' for a large in- 
crease in 1979. This increase would cover additional work in resource exploration 
and assessment activities, en gineering research, hot dry rock studies, and market- 
oriented research studies. The Congress further increased the funding level^ but final 
action is yet to be taken. 

• The conservation subfunction has shown the most rapid growth of any energy 
area with an increase in support of 79 percent in 1978 and a proposed further in- 
crease of 23 percent in 1979, which was virtually all approved by the Congress 
with final actioD to.lake place later. During the 1977-79 period conservation as a 
share of the total energy R&D effort has increased from 7 percent to an estimated 
13 percent, 

■ In 1979 the DOE transportation energy conservation program showed a funding 
increase of 45 percent, which would cover efforts toward improved efficiency of 
energy use in transportation with emphasis on passenger automobiles, A.substantial 
increase in the. improved- conversion effigency program provides for expafided 
efforts in utilization of alternate fuels, advanced cogeneration technology, and the 
utilization of waste heat from federally owned facilities. 

The . DOE residential and commercial conservation program aims to reduce energy 
consumed by buildings, mostly through cost-sharing with industry. A slight decrease ' 
was proposed for this program in 1979. 

Funds for the development of reliable and inexpensive energy storage systems will 
besubstantially increased in1979. The fastest growing.R&D conservation area in the 
current period, however, is in the industrial sector. Among cost-sharing programs ' 
conducted by industry the largest increase in 1979 was proposed for industrial 
cogeneration. 

< ^qther energy efforts account for an estimated 10 percent of the funding for the ■ 
:j6jal,energy function in 1979, The basic energy sciences program of DOE, the 
. major one within this subfunction, was proposed for a 17-percent increase in 
' 1979, which was somewhat reduced by the Congress. The objective of this 
, program is to expand the knowledge base in science and engineering for all 
energy production and conservation technologies^ignificant increases were 
also proposed for the TVA power supply and use program and the Bonneville 
Power. Administration fund, now managed by DDE ' 

:, , ■*■ 



Environment 



The environmental health and safely subfunction has been the most heavily 
funded area within the environment function since 1976, and is expected to ac- 
, ' counffor Iwo-fiflhs of the total in 1979, A relatively small increase (2 percent) 
was proposed for these R&D efforts in 1979, however, 

■i ^ ^ ^ 

■ 'The DOE environmental R&D program, by far the largest, program, is aimed at 
assuring the environmental health and safety acceptability of energy technologies 
under development. The decline in support for this program in 1 979 reflected the 
transfer to the Environmental Protection Agency (EPA) of programs in, support of 
long-range environmental goals and regulatory standards. 

EPA pollution. effects research covers eight programs, each concentrating on a 
specific medium or pollutant, The overall 23-percent increase proposed for these 
programs in, 1979 priinafily refleds an increase in eirergy-related environmental 
effects research/the larg«t program area, because of the transfer froni DOE of the 
fossil fuel health and environmental research projects just mentioned. A decline in 
' funding for EPA air pollution effects research is mk than offset by increases in EPA 
water pollution, toxic substance, and interdisciplinary effects research, 

Although the health and safety research program of (he Bureau of Mines ( Interior) 
showed a small decline in m, the level would still be 42 percent higher than in 
1977. -.^ 

The National Institute for Occupational Safety and Health (NIOSH)^ within tile 
r ■ HEW Center for Disease Control provides the research base for Federal efforts jo 
assure healthful and safe working conditions generally! Little change is expected in 
' the support level in 1979. . ' , 

The Bureau ofMines mining and environmental research program was first funded 
' ' in 1977. Little change in sujDport has been shown in the three years of this program, 

The HEW Food and Drug Adnqinistration (FDA) sponsors a food safety research 
program covering the toxicology of environmental chemicals, and the USDA 
Agricultural Research Service (ARS) supports a human health and safety research 
program to assure that foods are free from toxic substances. Both programs showed , , 
small increases in the 1979 budget. ■ ' ■ , ' , 

' Funding for the NRC environmental and fuel cycle research program reveals an ' 
almost sixfold increase fern the year of its inception, 1975, to 1978. No significant , 
change however, wasr'propo^ for 1979, 



Environment R&D obllgatloni for lelected yean 

[ (Dollars in mlllionsi 
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* Follution control and environmentil protection showed a 6fercent drop 
in funding in 1979. This decrease was primarily influenced by the iargesf* 
program, the EPA energy-related R&D effort, for which supplementai requests 
were made in 1978, raising the level considerably, VVith-Ihe inclusion of these re- 
quests, funding levels reflected an estimated 19-percent increase in 1978 and a 
20-perceni decrease in 1979, 



The EPA water quality control program includes R&D efforts tojmprove monitor- 
ing methods, establish cost-effective waste treatment technology, and develop 
strategies for controlling pollution from different sources, A moderate decrease in 
funding was' shown in 1979, 

, The EPAair quality control program concentrates on data accumulation and tech- 
nology development for establishing r^ulations and controls for lirDiting air pollu- 
tion. The ao-percenlincrease in the 1979 budget provided for accelerated research 
efforts toward fulfilling the reauirements of the Clean Air Act Amendments of 1977, 
as well as continuing to sugp6rt EPA regulation under the Toxic Substances Control 
Act, , ' - 

r 

» ■ • ' 

The NASA environmental quality monitoring program was expected to decline by 
1^25 (Percent in 1979,.reflecting the completion of the Nimbus-G spacecraft, an experi- 
Snental air and water pollution monitoring satellite. But the budget provided funds 
. for the new Halogen occultation experiment to improve the ability to monitor pollu- 
tion of the upper atmosphere. 

Other pollution control and environmental protection programs include EPA iri- 
lerdisciplinary studies and solid waste management, efforts in pesticides control, 
radiation protection, drinking water control, toxic substances research and noise 
control, and several programs of other agencies. | 

• Understanding, describing, and predicting the environnient shows an in- 
crease of more than 9 percent in funding in 1979. 

The NASA environmental satellite progra|j, important in this area, consist of four 
efforts that together were scheduled for a 5-percent increase in funding in 1979. The 
largest, weather observation and forecasting, showed a decrease because of comple- 
tion in 1978 of development of the Tiros-N meteorological satellite. NASA severe 
storm research and global atmospheric research, however, 'continued at higher 
fevels. The ocean condition monitoring and forecasting program, second in size of ' 
iunding, also was to receive a cutback in funds in 1 979 as development of the Seasat- 
A satellite is completed, with launching-scheduled for 1978. As part of a Covern- 
ment•wk^e initiative in climate research, the 1979 budget projwsed an almost fivefold 



increase in the NASA climate research program, third among the environmental - 
satellite programs in size of funding in 1979, The chief feature of this program is the 
Earth radiation budget satellite system (ERBS), scheduled for launch in 1982, to ■ 
. measure variations in the energy exchange between the Earth's atmosphere and 
space, 

"The fourth largest N ASAenvironmental satellite program, earth dynamics monitor- 
ing an(3 forecasting, shoWW increased funding in 1979, WoA under this program 
contributes to earthquake prediction capability, 

The National Oceanic and Atmospheric Administration (NOAA) within Com-, 
merce supports a group of eight programs that are environinent-related. These com- 
l)ined programs showed an increase of 6' percfent for 1979, 

The U,S, Antarctic research program, sponsored by NSf, has increased in funding 
every year since 1969 and was scheduled to expand by 9 percent in 1979, Scientific 
efforts are centered on environmental and resource-related studies. 

Geological Survey (Interior) mapping of earthquake geologic hazards and earth- 
quake^rediction more than doubled in funding in 19,78, but only a small increase of 
2 percent was proposed for 1979, Efforts are.concentrated on developing basic data 
on gealogic pfinciples and processes, especially on terrain and foundation condi- 
tions susceptible to earthquakes. ' 

NSF is sponsoring a complementary program on earthquake hazards mitigation. 
Support for this program almost doubled in 1978, and a further increase of5|6 per- 
cent was proposed in the 1979 budget, These funds would have provided for new . 
research on the understanding of earthquake mechanisms and processes, improved 
engineering design of structures for seismic safety, and the development of effective 
strategies for corDmunity emergency preparedness programs, However, as a result of 
later legislative action, 1979 funding for this program is likely to remain near the 1 978 
level, , ■ 

• 'I, 

Other NOAA programs cover marine ecosystems investigations, environmental 
satellite services, and international projects. Each of these programs showed an in- 
crease in the 1979 budget. 

Other NSF efforts jjcltidflfTTto biological program,'the global at- • 
mospheric research program, climate dynamics, environmental forecasting, and the \ 
Arctic research program, A 6-percent increase in these combined efforts was pro- ' 
posed for 1979, . ^ ■ , 



SCIENCE AND TECHNOLOGY BASE 



r The high-energy physics program of DOE accounts for almost one-fifth of the 
funding within the science and technology base function. This program.sup- 

■ ports studies of the fundamental properties and structure of energy and matter 
■ . to obtain new scientific knowledge about the underlying forces of nature. High- 
energy physics research depends primarily upon the utilization of large national 
accelerator facilities. A small increase in funding proposed for this program in 
1979 was approyed'by the Congress. 

The DOE nuclear physics program, next in size of support, accounted for 7 per- 
centof R&D fundingfor this function in the 1979 budget. This program is concerned 
with experimental and theoretical studies of the properties and dynamics of atomic 
. nuclei and the characterization of the forces that govern their interaction. These in- 

■ vestigations are also largely carrieti out in national accelerator facilities. A 5-percent 
increase in support for this program was proposed in the 1979 budget and was 
slightly raised by the Congress. 

. NSF research proiecl support programs are aimed at providing the Nation with a 
strong scientific capability and an expanding base of scientific knowledge. The com- 
bined funding for the 14 NSF research project support areas makes up approximately 
one-half of all obligations for the science and technology base function, A 9-percent 
increase in funding for overall NSF research project support was proposed for 1979. 
Wlargesl support areas are materials; physiology, cellular and molecular biology; 
physics; engineering; and chemistry Each of these five areas was scheduled for an in- 
crease in 1979 ranging between 7 percent and 9 percent. All nine remaining areas 
were scheduled for growth in 1979, but the laigest ^relative increases were planned 
for social sciences research, beh^vioiaj anci neural sciences research, and earth 
sciences research. ' .. ■ i^j 

NSF supports six national resSch centers-five fo|R"^ and one for at- 

■ 'mospheric sciences. These centers provide specialized facfc equipment, staffing, 
and operational support that are beyond the capability of most individual educa- 



tional or research institutions. The funding level of the six centers combined is ex- 
pected to rise 13 percent in 1979, Each of the centers is schedule^! for a substantial 
increase except for the National Astronomy and Ionosphere Center, which is 
scheduled for a decrease. f 

^ . i::n - ■ ^ ■ ' 

Ihe DOE life science ail Bicimklical applications program seeks bettet under- 
standing of the way physi6il -flrtli chemical agents interact with life processes in 
ecological systemsand in human and animal populations. The program also seeks to 
develop medical uses of nuclear technology, such as the use of stable and radioac- 
tive isotopes for disease detection. A slight decline in support for this program was 
planned for 1979, and no change was made through congressional action. 

' The increase in funding of 31 percent planhed for the NASA program on materials 
processing in space is primarily for the full-scale development of shuttle/spacelab 
payloads, These payloads will provide for systematic materials research and develop- 
ment in the early years of shuttle operations, making practical. applications possible 
in the late eighties. - i 

■ The National Bureau of Standards (Commerce) has for many years conduct|d 
research and development to ensure'that users of science and technology in the 
United States will be able to make physical measurements with the required ac- 
curacy, yielding the same results over time, and reconcilable with other Ip measure- 
ments made elsewhere. An increase of 3 percent in funds for tliis prograri) was pro- 
posed for 1979. 

The remaining programs within science and technology base include some 
specially targeted NSF programs, such as oCeanographic facilities operations support, 
the ocean sediment coring program, and science information; a portion of NSF ap»' 
plied science and research applications (ASRA) programs; patent activities withih 
Commerce; and work of the library of Congress. A reduction in some of the ASRA 
programs of NSF was made by the Congress. • , ■ ^ 



Science and technology base R&D obligations for selected years 

" t: [Dollars in millions] 
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Dtriidviuidl diiu McUldl sulci ict;?? 










locdiuii prujcui buppuii 










/RR<«\/KiQF\ 






30.3 


35.4 


^ fn it nc/^fi la n Intffif iiti^n 


1 /I R 


TO 7 


32.6 


34.0 


Q/^^Jsl ro£Aarr*n r\rr^ior-t 

^UCidl sClciiCcs icxrdlCn prujcCl 










ciinnnrt /RR^WKJC^F\ 


in R 




TC 7 


31.5 


^^aterials processing in space 










/KJ ACA\ 0 c 




1 1 A 


21 .0 


27.5. 


Earth sciences research project 










ciirtnnrt /K>tPF\/ KjQPY 


7 U 


17/1 


22.4 


25.8 


rvidincniducdi scJcnccs icbcdrcn 










nmipr-t ci inru^rt- /V/IPF \/ KJQF \ 


1 "J 7. 


"Ji t; 






DaSis lOi iidliondl pnysiCdl 










nitrdburcnicni bysiem (indd^ 










/~kfnmprr*p\ 


1 A 4 


TT Q 


T3 jI 
iJ.4 


z4.2 


Atmospheric sciences research 










project support (AAEO)(NSF). ^ 


8.2 


18.9 


21.2 


22.2 


Oceanographic facilities and 










* support (AAEO)(NSF) 


8.6 


19.7 


21.4 


22.1 


^ Oceanography research project 










support (AAEO)(NSF) 


11.0 


18.9 


20.5 


21J 


Computer research project 










support (MPfKNSF) 


11.4 


16.9 


17.8 


19.4 


Astronomy research project 










support (AAEO)(NSF) 


6.8 


* 14.4 


16.8 


17.8 


Ocean sediment coring program 










(AAEO)(NSF) 


2.4 


13.7. 


14.3 


15.4 


Other 


20.3 


36.8 


'40.4 


43.4 



'tMimaies bdved on Ihv Pre«denl's 1979 bud^er lo Ctjngrt'ss 
S)urce Nafit>nj| Science Ft)undalion 
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These notes deal with the scope and method of compiling this report and with its 
relationship to other reports and studies. 

Scope 

This. report is based on data reported to the National Science Foundation (NSF) by 
Federal agencies '^d agency subdivisions in a survey conducted in the March-May 
period of each year (Federa/'fun^^^iResearch and Development, Volumes XIX 
through XXyil). All agencies with ||^programs are covered, jhe data are based on 
the President's budget to Congress and cover the three fiscal years of each budget 
period. Thus, in the latest survey fiscal years 1977, 4978/ and 1979 were covered. 
Data for 1978 and 1979 are estimates subject to subsequent congressional ap- 
propriations and Executive apportionment. But data for fiscal year 1977 and the 
earlier years, 1969-76, are actual'since they reflect final fiscal actions. 

In Volume XX obligational data were reported by agency program for the first time, 
making possible the compilation of a reporfbf this nature. Programs have been iden- 
tified in each annual survey since then by trte appropriation titles and program ac- 
tivities under which they appear in the Federal budget. With this information and 
some additional program breaks obtained by interview, the function series could be 
constructed from 1970 through the latest year. Comparable program data for 1969 
were informally obtained from the agencies, but data for earlier years were not ob- 
tainable. 

At this point, an- 11 -year perspective on Federal R&D programs is available for 
analysis. The purpose of the analysis isto make visible the main directions of Federal 
R&D efforts and to prp\^^ a view of changes in priorities over a period of time. 

The data are additive to 1 00 percent so that no overlap occurs between functions 
or programs since programs are assigned to functions and subfunctions on the basis 
of their pr/mary R&D purposes. Such a system permits a comparison of priorities on 
an internally consistent and mutually exclusive basis. The report is constructed on 
the basis of the agency/program structure existing at the present time with the data 
for prior years arranged to conform to the^ present structure. The only exceptions are 
in the case of programs that have been terminated but must still be shown as part of 
prior-year totals; these are listed in program stubs under the agencies that sponosred 
them at the time. In a number of instances the allocation of dollar amounts to earlier 
programs had to be estimated either because some agencies did not exist in earlier 
years, or did not exist as identifiable units, or because agency reorganizations have 
resulted in program splitting. 
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NSF staff decided on the assignment of programs to given functions and subfunc- 
tbns; with all the federal R&D programs available for,comparison simultaneously 
, the staff could resolve fine points of difference and group like programs together. 
The judgment of other analysts might result in somewhat different groupings, The 
programsareshowninappe5idixtableCin sufficient detail, however, to provide the ' 
basis for the construction of various systems.and analytic approaches. • 

Timing 

(Data obtained from the current federal funds survey for fiscal years 1977-79 are 
based on program requests contained in the President's idget message to Congress 
in january 1978. By the time the fedmi funds questionnaire was completed in 
March-April1978, however, some revisions had been made in. budget program 
levels to reflect reprogramming or other changes. 

Data for 1978 and 1979 are estimated and do not reflect final apportionment ac- 
tions and programming for 1978 or appropriation and apportionment actions for 
1979 occurring after the President's budget request. 

» . 

Organization 

This report is organized into a summary analysis and three appendixes; The sum- 
mary is concerned with broad comparisons of growth rates and program changes for 
the various functions throughout the 1969-79 period, and for shorter periods within 
that timespan, and with shifts in priorities between fjfictional areas, Brief discussions 
of the most important programs within each function are included. Appendix A is 
concerned with a detaileddiscussion of the current programs of the sixjeading func- 
tions and their subfundions with summary tables. Special attention is given to signifi- 
cant changes between 1978 and 1979, and congressional action for 197.9 is noted. 
Appendix B covers technical notes, and appendix C is the detailed table. 

In this report, 439 programs or program areas are covered. The sources for 
program descriptions were (1) the narrative 'sections of t^e federal funds survey 
responses; (2) the fludget Appendix, 1979; (3) Special Andl^sis P: Researc/) and 
Dmlopmnt of the 1979 budget; and (4) congressional committee reports. 

' Metliod 

Structure; The classification system in this report is based on 1 5 functions and 32 / 
subfunctions that form the structure for the analysis. The categories were chosen to J 
make visible the most important R&D objectives as reflected in agency programs in 
the 1979 Federal budget, Functions and subfunctions were chosen on the basis of 
size of effort, current and ongoing public interest in an area, and the need for a clear- 
cut definitional framework encompassing all Federal R&D programs. No ambiguous 
» function headings, such as "other" or "miscellaneous" were used. 

The data are additive to 100 percent so that no overlap occurs between functions 
or programs, and programs are assigned to' functions and subfunctions in terms of 
their primary R&D purposes, Such a system permits a comparison of priorities on an 
internally consistent and mutually exclusive basis. 
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De/|r)ij/'ortiKl|Lc|finitions lif^D, activities are those;provii 
NSf in ifs federal* n<ls survey instrudtions, / 

■ ;,.v7-''.; ■ ■ • ' ' ■ ^ f. 

■ The detinitions^^f, functions aod subfunctions, are implicit in their.tijfes 
tent. So^pe programs, howe^ fT^ight a|}p9af to span morejha^ ■ ' 

with equal- emphasis, in' each area, this sit i/atiph JiJis arisaiMn th^ cie of 'sorrie 
programs related, to naffffaf resources flnd>nyifon!Tien(; Tli^^'le m^\v^^ 
that R&D progr^riis primarily devoted^toj^studying, li^if^i^g^ 
.resources would be pfeced under .n^(uraj feOT(Je5fani|fla^ 
marily devotedlp studying interactiort^JiilhiD^^^^ 
its effects pn livi ig systems vvpuldlbe plasMM P%aiT)i(' 
wtfe addilionaj/y placed underinwronment (l)nder.S«VWfonmeri(ai|ea^^^ ^ 
and sa/ety subjfunctibnV .'^ V ( -", ' " ■V'''''v 

Also, in the case., of programs that nilght Tall between area arid|cD(n/nun.it)'^-^ 
development, /ibusifng, and puW/c services ,3nd /n.co/ne;secur/(y:^soc/al jer^;.' ., . 
. vices, the criterion v^jas establisRed' that pilgrarns primarily ;.• 
the economies or general conditions of regions, including urban areas, were to be ■ 
placed under the area and' community development furiction and programs, 
directed primarily to bettering the economic or social conditions of individuals were 
to be placed under income security and social services. ' 

NSF staff decided on the assignment of the programs to given functions or sub- 
functioni,and with all the federal R&D programs studied and compared at one lime, 
the staff could resolve fine points of difference and group like programs together, 

Average annual growt/i rate comparisons; Tables showing average annual per- 
cent changes are based on growth rate conversion tables, which provide average an- 
nual growth rates for given timespans and given ratios of terminal-year data to initial- . 
year data, (ionversion tables are based on a standard compound interest rate for- 
mula, ■ '. 

Relatimi to Other Reports 

(1) Since 1952 NSF* has published an annual series covering federal R&D funding 
by agencies. The reports are issued under the title federal funds /or Researc/i and, 
Deve/opment. They include R&D expenditures and R&D obligations by agencies. - 
The obligational data are further broken down by basic research, a|)plied research, 
and development, as well as by performing sector, field of' science, and State dis- 
tribution, As noted above, the agency R&D program data furnished for f^m\ 
funds, Volumes XX through XXVII were used for this report to construct the series 
back to 1969, Overall totajs in the historical tables for fedml funds, Volume XXVII 
and in this report are identical, 

(2) AnAmlpis of fM R&D funding by Budget function, fiscal Years 



1960-7972, published in 1971, was the first NSF report to compile 
Federal R&D data on a functional basis. It was based for the most part 



and analyze 
on aggregate 



program totals of federal agencies and agency subdivisions, and did not probe 

deeper to the individual program level. It followed.the function system in the Federal 

■ 0 ■,' ? 
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budget, which is show in terms of outlays only, For comparability, R&D data were 
, . shown in terms of expenditures, The R&D program distribution, whicfrfollowed the 
budget function- scheme established by the Office of Management and Budget 
(0MB), pliced programs under function headings that embraced overall missionsof 
the sponsoring- agencies. While ratios could thus be obtained of the R&D effort to 
the total Federal egort in each function area, many R&D programs had to.be placed . 
under inapRyte categories. ^ 

(}) An imlps ofhdml R&D funding by function,' fiscal im 1%i-197l 
. published in 1972, also followed the budget function system and provided R&D 
data in terms of expenditures. It again placed R&D programs under functions that 
embraced the overall missions of sponsoring agencies. In addition, however, this 
report offered an alternative system whereby R&D programs were arranged by a 
. -separate set .of functions that reflected the primary purposes of the programs so that a 
truer perspective on R&D priorities could be obtained, 

(4) /\n /\na|ysis of federal R&D funding hnctiop, fiscal Vears 7969-7974, 
published in 1973, was based on a classification system that evolved from the alter- 
native approach. This report did not follow the budget function structure, which is 
shown in outlays, and therefore- data co,uld be sliown in obligations, which more 
closely reflect budget planning than do expenditures. A total of 14 function headings 
was used, with 40 subfuhctions. 

. Even though function headings were similar ip some cases to those used in the 
Federal budget (e.g.,,national security, space, and health), the criteria for^assigning 
R&D programs to functions differed between the two systems. Hence, ratios of R&D 
programs to overall Federal programs could not be calculated, function by function. 

■ for example, in the budget system, under the healtli function the health-related . 
R&D prograrfis of the Veterafis Administration (VA) are omitted because they are 
posted under a veterans bmiUs fui^ction, whereas in the system used, in this report 

■;>.,t,he R&Dportion of VAprograms related to health were included under liea/th, In all 

*'cilJi.er cases where a function heading was the same in concept in this report and pre- 
vious reports, the differences ip overall function structures meant that the R&D 
; program content for a function puld differ somewhat between reports. 

» > 



(5) An Amlpis of fedeial R&D funding by function, fiscal I'ears mWJS, 
published in 1974,.and An Analps oi federal R&D funding by function, fiscal' 
Vears 7969-7976, published in 1975, followed exactly the same func- 
tion/subfunction structure as. the 1969-1974 report. From one report to ariother, 
however, programs were sometimes shifted between furictions as program purposes 
were reevaluated. Each report was, thus, a revised edition with changecj historical 
series, 

(6) An Aml^is of kderi! R&Dfmd^^hicntlon, kal Years 7969-7977; 
differed from the previous reports in jhat the|fucture was,teed on 15 functions 
and 34 subfunctions, A new major function &'adde0|pd, fiber, and ofber 
agricultural products. The programs under this'functidr^consisted of those formerly 
assigned to a food subfunction within natural resources, plus five programs formerly 
placed under economic growth and productivity. 

■ ' V ■ 

(7) An Andl^is of hd&sl R&D Funding by function, fiscal Vears 7969-7978, 
and 7969-7979, follow the same function/subfucntion structureiftjn the 1969-1977 
report except for the elimination of the two subfunctions undeptn'me, prevention 
and control, In the latest report, however, 'appendix A coverl only the six largest 
function areas, 

(8) In Special Ami^ses, Budget of tbe United 5ta'tes Comment, fiscal Year 
. 7979, Special Analysis P; Researcli and Dev^lopmnt, 0MB published estimates of 

obligations and expenditures for Federal research, development, and R&D plant. A 
broad comparison of defense, space, and "civilian" programs was shown over a 
timespan, but more detailed functional analyses were not provided,. , 

(9) aher reports based on functional studies of the Federal budget have been 
published, some of them covering R&D data specifically. These have not followed 
the budget classificaiton completely but have made, certain rearrangements of data 
under functional headings, and retitled some of the headings. It should be stressed 
thai every function system is judgmental and each system reflects the concerns of the 
times and the needs of the audience for whom it is devised, ■ : 
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Federal RiD obligations by>'unction, subfunction, and agency program: fiscal years 1969.79 

/Dollars in millions/ 



Function, subfunclion, 
' and agency program 



Total, all functions 

National defense, tota] ......... 

Defense military 

DOO-ROTJE 



Technology base 

Advanced technology development .. 

Strategic programs 

Tactical programs 

Intelligence and codunitations .. 
Prosframwide management and support 

Other DOD military 

, ' r, 

Defense-related atomic energy ........ 

IfrteUigence and arms control (DOE) 
Weapons RSD and testing activities 

(OOE) 

Inertial confinement fusion (DOE) .. 

Naval reactors (DOE) 

Special materials production (DOE) . 
Nuclear materials security and safe- 

gua»xls (DOE) • 

Other defense-related activities 

> Office of 'Emergency Preparedness ... 



Actual 



1969 



$15,641.1 



$15,340.3 



8 356,2 



7,687.0 



7,386,9 



(1) 



300, 



668.7 



551,2 
115.1 

2.5 



1970 



7,980.7 



7,350,9 



6,984.4 



.5 



(1) 



•(1) 
(1) 



366.5 



628.8 



1971 



J15,545.0 



$16,497.8 



8,109.9 



7,500.5 



7,161.4 



502;6 

121.8 
NA 

4.4 



(1) 



339.1 



8.9 



468.8 

136.3 

NA 

3.8 



1972 



.8,901.6 



8,307. 



7,945.> 



■1,461.9 
238.4 

'1,581.1 

3,019.2 
492.6 

1,152.1 



361, 



593.9 



.6 



.6, 



451.2 

138.9 
NA 

3.8 



1973 



9,001.9 



8,394.1 



1,376.1 
160.0 
1,896.1 
2,936.2 
. 528.0 
1,104.1 



393.7 



607.8 



.5 



.5 



1974 



$17,414.7 



$20,723.5 $23,929.1 



9,015.8 



: 8,409.0 



8,008.5 



1 ,353.4 
200.2 

1,882.0 

2,811.0 
664.7 

1 ,097:2 



400.5 



606.8 




9,679.3 



J,001. 



,8,571.9 



1,371.5 
300.0 

2,143.0 

2,923.0 
642.9 

1,191.5 



429. 



10,429.7 



9,629.1 



9,212.4 



1,486.6 
556.9 
2,222.3 
2,895.3 
, 886.9 
1,164.3 



416.7 



678.3 



■ 4.4' 



447.4 

45.6 
172.6 
•6.5 

6.2 



10.1 
518.4 

60.7 
188.; 
11.0 

11.8 



$26,419.5. 



11,863.8 



10,939.? 



10,522.2 



1 ,682.1 
536.7. 

2,332.5 

3,847.8 
830.0. 

1,293.0 



417.3 



924.3 



591".8 

80.2 
.191.8 



27.4 



Estimates 



m. 



12,785.8 



11i798.7 



lli329.B 



1,805,1 
491.5 
2,517.6 
4,398.0 
■ 833.4 
1,284.0, 



469. 



987.1 



13.832.8 



12,809.8 



12,342.9 



1,98?;8 
' 59(i.8 
2,207.7 
5,056.4 
1,100.5 
1,397.7 



466.9 



1,023.0 



24.7 

590.3, 

104.o" 
216.6 
13.6 ■ 

38.0 



28.4 
584.7 

9k8 
265.6 
12.4 

40.1 
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Federal m obligations by function, subfunction, and agency prograin; fiscal -years, 1969-79 
|, ■, /Dollars Irt mllHons/ : . 



Functifln', subfunction, 










. Actual 








Estliiates 


and agency program 


1969 , 


1970 , J 


197V . 


1972 


1973 


1974 


'1975 


1976 


1977 


1978. 


. 1979 




3,731.7 


3,509.9 


2,893.0 


2,714.3 


'1' 
2,601.3 


2,477.6 


2,511,3 


2,863,2' 


3,065.9 


3,140.8 


3,382.9 


Space transportation systeins 


2,627.7 . 


2,427.4 


.), 816,1 


1,634.0 


■ ■ — - 
1,526.6 


1,420.2. 


1,502.7 


1,897.8 


2,1^1.5 


2,120.4, 


2,203.0 


Space shuttle (NASA) 




12.5 


63.1 


63.8 


202.0 
81 5.6 


514.7 


^ » 

794,4 


1,202.6 


1,409.2 


1,345.5' 


1,435.7 






Spaceflight operations (NASA) 


. 158.5 


332.0 . 


420.6 


555.9 


.511.3 


297.7 


188.1 


198.7 


267.1' 


311.1 


Soaceitransportatlon system opera- 
tions capability development 

'Space transportation system . 

operations 

• Deyelopment, test,, and mission , 






1 ; 






■ 


3.0 


15.5 


16.8 


59.5 
' . 17.7 


110.2 
33.3 


operations 

Attaanced progt^^ams 

Pinning and program integration .. 


•17,3 


7,4 


*18.4 


21 ;i 


266.0 
.20.0 


. 224.d 
16.4 


169.1 
16.0 


160.6 
12.0 


166.4 , 
. 12.0 
,3.5 , 


, 175.9' 
10.0 
4.0 


162.6 
5.0 


\lpon.O'SoyuzTesfe Project 


141?? . 


324,6 


• 402.2 



' 534.8 


■4BI.6. 
45.0 


179.3 
91, -5 


109.6 










Expendable launch vehicle develop- 
ment and support (NASA) 

Apollo (NASA) ..' 

. Research, and program management 


59.4' 
2,080.7 

,1 


1 

\ 69.5 
1 ,679.0 


79.6 
910,0 


,98!8 
582.2 


119,2 ' 
71.3 


80.4 


91.6 


165,5 


151.0 


134.2 . 


76.3 




329.0 


334.4 


342.8 


333.3 


318.5 


313.8 


319.0 


341.6 


362.6 


373.6 






379.9 



if I 



.r 



. '"-5 li-'T 
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Federal RSO oSgStieiii" by function, subfunctton, andlgency tjrogram: f1sca1,,)^vs:1969J^ Iv, v. 




/Dollars' In millions/ 



.1 



«■ '-4' V . 





Pctlmatoi; 


1969 ■ 


IWfl. 


, 1971, ' 




1973'. 


■•197,4 ■ 

xJ .U 








.'1978 1 


■ 197? ' 


372;6.' 


" 400.5''. 


408.'4 ■„ 


' '' i 

, 554.3^ 


^ 657.4 ^ 


; 620^0 1 






% -y.^ ,■, /. 


: 5i4'.'6 • 


625.1 ■ 


150,5, 
■ 103.0: 

; 39.6 '■ 
' 79.3' 


— '■ i 

■,):129.2 I 

' ■ l61"!-9r^ 
■■ .19;4. 

.90,1 


V122.9* 

< 181..0:' 

14.9;".. 

■%.'6r. 


ri7.?v 

313.8 ■ 
17.1 t 

10$;6 


,.'l39.1 ■ 
■ 383/? 


— 

133^7^' 
: "34^5 i 




^j:f.l:.■4^;^Vs 7 V 

:iyii,:20if.. 


165,8^ 

'■■''^9K4 , 
'22,1 

■■105',2' 


.223.6. 

■ U6!8 
■ 33,2 

111,0 . 


2B4'.8 . 

186:6 
40.5 

113.2 


407.9,,. 


' 368.2 


^v'3l4i),'6 ; 


■'23^.3 ' 




: T52.0::' 


.' 


' ,■■145,4 


163,9, 


,'■ 186.0'' ■ 


206.8 ■ 

' 


[ -313.1 


t^l.l: 

■ 80v9 


'180.9 
./B4.9 
:,74.8 


' 134,21 
,: ^0,3/ 
.41.8 




:-,;i25.8>^: 

' .25.2 ' 


^ /if V^, 


,')a25.9 ■ 


143,8 
■■20.1 


. 31,0 


■■39.4 




,•!,■■■■ 

313:8 


327.?r| 


^''■289,?r;., 


■■'255.5^ 






^'1^84.4 . 


296.0- 


.. 319'.8 


.348,0- 


;-'.'32'3- 6 


.313.8'- 


■ '327.9 


■» 

■•.289,7 


. 255.9 ' 




0 


' 284.4 


296.0 


319.8 ■ 


3^8..0 



. . Function; subfunctlo/i, * 
f . and agency prograni. . , , 



■Space sciences 

Physics and^astionoiiiy (NASA) 
Lunar' and planrory «ol,o^:atTon 

V (NASA] ; 

' Life 'sciences (NASA) A 
\ Research" and program managefnent 
'{NASA) 



, Sjace technology, 




^^ ■ Space yesearch an^l technology (NASA) 
... Nuclear flower and propulsion-.lMASA) ... 

■ Space, nuclear Systems '.(DOE ) 

. ■ Supportiifg space activities 

■ - Tracking and data acquisition (NASA) '. 
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Federal R«D obligations by function, Jubfuncttsn, antf agency program; fiscal years 1969-79 
' '■; ',■ . • /./Jollars innillllons/ 



Function, subfunctlon, 



Health, total 



Biomedical research 

J ■ • 

' ■ Disease control (CDC) (HEtiy'l 

. Drugs'and devices (FDA) (HEM) 
.' National Center for ToxicologicaT 
■. ResearchtfPKHEHl 

. National Caneir Infltute (NIH)(HEW)., 

■ National HwritI;;L'iingi and Blood 
■Institute (Nil^) 

.National Institiite of Arthritis,, ' 
/' '''' Metabolism, and Digestive Diseases 

, ■■ (NiHHHEW) 

■ National Institute of General Medical 

' .Sclences'(NlHKe) 

National Institute of Neurological . 

and Communicative Disorders and 

Stroke (NIH) (HEW). ,. '.. 

National Institute of AJJergyand 

Ifffectious "Diseases (Nlff)(HEW) ...... 

National Institute of Child |i|;lth 

and Human Development (NIH)lHEW) 
, • National Institute of Dental Research 
''(NIH)(HEI^') 

■ National Eye Institute (flIH)(HEW) .... 
National Institute of Aging (NIH)(flEW) 
Division of Research Resources (NIH). 

(HEH),.„; 

. ■ ■ . i:. ■ 



Actual 



1969 , 


1970 


1971 . 


1' ■ 


1973 


1974 ■ 


1975 


1976 . 


1977 


1978 


1979 


1JZ6.8 


.1,125.8 


■ . n 

1,338.0 


i;'588.8' 


1,624.3 


2,096.4' 


> . « 

' 2,176.9 


2,365.5 


K 

2,603.7 


2,911.5 


3,034.1 


■957 5 


941 9 


1 ITS 4 


1 liifl R 

1 


1 4J1 1 




1 »Q71 Q 




9 10(1 "i 






8,0 


14.6 

. 5.7. 


■ 20,4 

7:6 


. 16.0 ' 
J0.3 


ISi 
10.9 


16.3 
14.9 


12;5 


. 17.'8 
■ 12.5 


14 4 
15;2 


18 3 
]U 


18 1 

17.6 


'165.7" 

f 


T66.5 


217.8 ' 


313.5 


5.4 
370.6 


6,4 
522.3 


7.6 ■ 
605.0 


. 9.0 
676.7 


8.9 

722.3 


10.0 
.778.8 • 


10.2 
797.2 


' 135.6 


"135.7 ■ 


170.6 


206.8 


226.8 


■ 306.9 . 


306.8 


.:346.9. 


376.8 

i 


420.5 


•. 428.2 


116.8 


i.io.2 


116.5 


132.0 


123.2 


157.9 


159.5 


173.0 


210.0 


' 243.7 


249.4 


90.6. 


/ 83.6. 


95.8' 




. 104,5 ' 


126.9. 


135.0 


144.5 


, 159.3" 


' 182.1 


182.8; 


102,^ 


. 79.5 


85.6 


.98.7 


.91.2 


124.3 ' 


130.0 


132."l 


148.7 


' f70,7 


■.173.0 




84.2 
. 61,3 ^ 


, 89.6 


96:2' 


90.1 


11.1 .3 


110.7 


117.8 


133.] 


i 153.6 


159.3 




80,0 


101.9 


99.3 


128.s', 


130.0_ 


125.8vi 


IJ35.5 . 


156.0 


190.5 


21.9 

.(2) 
(3) 


21.;7 
18.8 ■ 
.' (3) 


28.5' 
■ 25.2 . 
(3) 


■ 36.'4 
• 32.1 

■ (3) 


36:5 
29.8 

• :-f3) , 


.■"%6' 
■39.2, 
. '(3) , 


.44.2 
' 39.3 . 

(3) 


45.3 ■ 
45.2 


"'52,2 
58.9 
27.6 


57.6. 
,80.3 

■ 34,?'' 


57.8 
81.9 . 
35.8\ 


79.5 


66.1 


; 65,8 


74.5 


98,6 


jl'29.5 , 


■ 126.7 


f29.9 


137.1 


.144.6 


148.5,. 





b}' fuiictiqn, -sulif unction, and- agency proSraiD! fiscal jfe.ars 1969-79 
. ■ /pbilars In inilHons/ 



" Finctlon, subfunctlon, 
and agency program 



John E. Fogarty IlUmational Center 

•(,NIH)(HEW) 

National L1braij|of Medicine (NIH) ; 

-(HEW) ".■ .,.■■■•'/» 

Scientific activities overseas 

/ OffiM rtiliSlN^^ 
Olvi'sion of Biologies Standards ;. ' 

{m][m) 

National Institute of Environmental 
HeaUh Sciences (NIH)(HEW),... ...... 

Gffke of Internationa Hea th ^HEW).. 
■ Aviation iiied1c1ne(FAA){[)0T).. ........ 

HedlcalVesearch <VA) , 

Rehabilitation research (W) 



il walth 



health '(ADAHHA)(HEy).i'^ 



Drug abuse prevention and rehabilpwon 

' Drug abuse program (VA) ........ 

■ special Action Office for Drug Abuse 

Prevention 

Drug abuse (ADAHHA)(HEW) 

. Alcoholisni (ADAHHA){HEy) 



ERIC 




i 




ID 



Federal RiO obligations by function, subfunctlon. aifkl agency progft fiscal years 1969-79 
; , . /ponars-inniillionsZ 



Function, subfunctlon, 
and agency prograin 



Delivery of liealth car&... 

. ■ Health serviceS'^earch (OASH) (HEW) '.. . 
■ . National jhealt|st^st}cs (OASH)(HEW):. 

Ha1;ernal|an(l\chl^ services 
.■ .■ ...... 

■ Family ptilining services (HSa)(HEW) ... 
Patient care'and special' health: ■ 

■ services (HSAHHEW) 
" Indian health' senices (HSA)(HEW) ..... 

SpeciatfQreign currency'-logram 

' «rgencf irfedicai^^ services " ( HSAjtpH ! 
. ■ . He«lth under:5e'rved rural areas (HSA) v 

(HEH) :::i,y.... 

V_ Health care.deiioristraft6B4HCFA)(HEW)^, 

- ,■ Health and nutfit1<^|i (OEQpl 

' Health services researchW 



,1 




ERIC 



87. 



1 




'J 



■ i 



'Federal RiD obUgatlons. by function, subfunctlon, and agency program: fiscal years 1969-79 

/pbllars 1n inllHonsT' 



1 



Eunct1on,<$ubfunct1on, 
and agency program 



Ensrgy develoiment and conversion, total . 

Nuclear ••••••• 

• Hagne^fc fusion (iiOE) 

• BreedBB' reactor (DOE).v.',.... „ 
Nuclear research and applications (DOE) -^uk.u 

, Fuel cycleRJD (DOE),... 
: Uranium enriclment activities (DOE) .. 

Uranium, resource assessment -(DOE) ..... 
' Light wat^r'reactor fac111tieSfi(l)0E) .. 
International spent fuel, storafleiPOE). 
Applied energy, technology (DOE) .1. . . . 
Reactor 'Sjfety research NRC) ...f.... 
Safeguaris research (NKC) 

Fossil..,...'.... : 



2,82KV 



^ Coal RiO (DOE) 

'Petroleum development (DOE) 
. Gas development (DOE) 



,plar and geothenna) ..; ••^ 

■ 'Fuels from bloeiass (DOE)''r\... 
Solar demonstration^' heatjipnd 

cooling (DOE) ...... .u.&.v^'....:-- 

Solar energy development (Bw ••'■:•••.] 

■ Geotheraal energy development (DOE) . . J - . --^ 



-.89 




Function, subtunction, 
and agency program 



' ■•••f 

Cons?rvat1on 



. Utilities energy conservation: electri(>^ 
^ energy systems (DOE) 

Residential and codwercial conser- 
* vatlon: building and ?o(iimunity 

; systems (DOE), 

"Industrial energy conservation (DOE).. 
. Transportation energy conservation 

(DOE)...:.. 

' Hultisector conservation: energy 

storage systems (DOE) ; 

Hultisector conservation: Improved 

cohversion efficiency .(DOE) 

Other multisector conservation (DOE)., 
■ Energy conservation (OS)(DOT) 



Other;. 



■ Federal Energy Administration 

Energy RM program (Bu^^Reclamatlon) 

■ (Interior) 

^-^■EnergysystemsTMijiNSF). 

Energy programs (NASA) 

/Power supply anduse (TVA)';?;:..v..;. 
Advanced %hnology;and assessment 

■ projects (DOE) !. 

^f, Basic energy sciences (DOE) 

Hydroelertric development (DOE) ...... 

Bonneville Pjjwer Administrafefon 
* /.fund 



•(7) 



104.3 

- ■ %' 

2.1. 



Federal M obUgatiotis by functiofi. subfunction, and agency program: fiscal years .WSg^j,,"^ . ; i j/; '---'jk.^.';' 



"W 



106;6 



1.3 



103.4 



2.2 



2.2 



97.9 



1972 



: 5.5' 



5.1 



1973 



"6:3' -''1 



5.9 



.4^ 



2.0 
.6 

93.4 

'l;9 



93.4 



■iy.t 



14^6 



.4 



i;4 ■ 

.3 
89.2 

2.5 . 



99.9 



3.0 
4.6' 



89,4 



2.8' 



3.3 



M. 



52.0^ 



45.9 



■3.7 
' '57.2 

;6.5 

88.7 

2.4 ■• 



6.0 



142.9 



■ 1.3, 

■ i 

« 4.5ik 
i3.3 



108:5 



1976 



■ *,i70.'5'^ 



■11.9 



10.7 
{ 3.8 



12.2 

;', 19.9 

7.0 
5.0 



1977 



.171.2 



1978' 



157.2 




3.0 
.4 

112.9 



27.5 
12.6 

43..1 

31.2 

30.0 



■ 179.6 



(8) 

i 

:..3.,. 

g26.3 

15.8 



9.1 



306. T 



38.0. 



59.5 
31.0 

'65.6 

48.5 

58.5 

::3.0 
1.9 



Imates 



.225.5 



?.0 I 5./1 



(8) 
. .5 

J0.8 
^22.9 

7.5 
149.7 
10.0 

■'4.0 



1979 



376.1 



38,0 

57;8. 
48.0 

94.8 

55.9 

77.0 
5.0 



282.6 



(8) 

"!4 ■• 

L -'Vl. 

,g26.5'--:«^' 

37.2 :'■ 

21.0 ■ 
175.6 

.8.0 

■m' ■ . 



Function, subfunctloni 
^ln(l^gency program 



1969 



1970 



1971 



Jctua) 



1972 



1973 



1974 



1975' 



1976 




1 

Environment, total 

Environmental health and safety 

Human health and safety research 

(ARSj(USM) 

, National Fire Prevention, and Control 

■ Administration (Commerce) ............ 

■ National Institute for Occupational ■ 
■Safety. and Health (CDC)(HEW) ........ 

. Food safety research,(FpA)(HEW) ... .. 
f. ^ Radiological products research (FOA) 

" , (HEM) 

■ ; Special foreign currency program 

: pAKliEM) 

Health and safety research 

(Bu. of H1nes)(Interior) 

Hinliig environi%*al research ■ ■ r 
(Bu. of Hlnes)(ii1terior) „ 



284,6 



Occupational Safety and HeaM 
I Administration (Labor).,,. 

Consumer Product Safety Conlssion • ■ 
. AiriquaVlty effects research, (^PA ... 
' Water pbUutlon effects researchM'EPA) 
• Pesticides effects, research (EPA) ... 

Radiation effects research (EPA) .... 

Irlerdisciplinary effects research . 

(EPA)^ 

Drinking water effects research (EPA) 
.'Toxic subsfances effects' research , ■ 

EnS-^'eiated iS research (EPA)' 
Noise effects reSearcii (EPA) ^ 



93.2 



8.5 



15.1 
NA 

% 



2,2 



(11) 



321. G 



113.7 



9.5 



10.7 
14.8 



10, 



4.2 

.5, 
10.9 



(11) 
(11) 
(ll) 



■'.i.WH'.'- * 



433.9 



125.9 



, 12,2* 
12.9 

% 

.6' 

20.8 



,3 



(11 
(11) 



503.1 



620.2 



'659,2, 



795.3 



847.1 



166.2 



3.7 



'200.4 



259.2 



326.7 



12.9 

■''19.0 
13,6 

3,2.3 



■ 5.4 
1.3 
1.8 
1.'6 

^ >3.9 



15.4 



23.0 
10.0 

3.9 



30.9 



.9 

' .3 
■10.7' 

"aI 

•2.0 

2,0 , 

3.3 
1.4 '■ 



.'2 / 



15.6 



28.7 
13.2 

9;0 



30.7 
^. 

"l.4 

4.3 
2,1 
(7) 
2.0 
2 



3.0 
2.1 



8.'5 

3.6 

29.2' 
10.3 

5.4 



31.9 



'e.t)'- 
: 15.2 
1.1 

2.5 

1,5 

3.0 

'.6 
,131.9 
.2 



•i.'..jt^'- ■■' 

>:9;3' 

* 6.4, 



5.9 



34.6 



V V 



